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The Integrated Design Lab - Bozeman is funded by the Northwest
Energy Efficiency Alliance. Our services include energy and lighting
analysis for Montana architects and engineers who wish to become
more aware of the environmental impacts of energy consumption.

As a member of the BetterBricks Lab Network, Montana State
University's Integrated Design Lab- Bozeman is your Montana
contact for energy and daylighting information, education and tools
for assessing integrated design decisions, including daylighting and
effecient electric lighting technigques.

We are available for consulting and training workshops.

Visit us on the web at www.idlbozeman.com
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BetterBricks is the commercial building initiative of the Northwest
Energy Efficiency Alliance (NEEA), which is supported by Northwest
electric utilities. Through BetterBricks, NEEA advances ideas to
accelerate energy savings in new and existing commercial buildings.
BetterBricks education & training, online resources and recognition of
industry leaders guide and inspire building professionals to embrace
best practices, improve energy performance an achieve their
sustainability goals. Visit www.BetterBricks.com to connect to these
powerful energy ideas and more.



What is eQUEST?

WHAT IS eQUEST?

eQUEST is a building energy simulation tool from James J. Hirsch and Associates that is based on
the older and more widely known energy analysis program, DOE-2, from the Lawrence Berkeley
National Laboratory. While DOE-2 was a powerful tool, it was too complicated to be useful to
the entire design team and too time-consuming for it to fit into the budget of most projects.

eQUEST took the brains of DOE-2 and added a graphic user interface, wizards, and industry-
standard defaults. Now eQUEST can be used for anything from basic energy strategizing to
detailed life-cycle costing by anyone from new users to experienced energy modelers.

This training module series focuses on the intuitive side of eQUEST, understanding that not
everyone has the time for or need to create highly detailed building simulations. Some of the
benefits of simple energy modeling include:

¢ Gain an intuitive understanding of the effects that basic energy-saving variables can have
on a design.

o Study relative cost analysis (i.e. cost #1 vs. cost #2 if X, y, z changes are made) in a short
amount of time.

e Propose new and innovative energy design ideas to skeptical critics.

The Integrated Design Lab—Bozeman has created a series of four modules that teach the basics
and some advanced features of eQUEST. Designed for architects, engineers, and students, this
module series explains everything from the simplest to the more complex features, and gives
users more tools for the building performance simulations.

The modules will first walk you through the use of the Schematic Design Wizard, a wizard
designed to be used in the earliest stages of design when little detailed information is known
about the systems of the building. The Energy Efficiency Measure Wizard, a tool for analyzing
multiple options for a model at once, is also covered. An introduction to the Design
Development Wizard follows for when you are prepared for more specific modeling control.
Then eQUEST’s Life-Cycle Cost Analysis features are demonstrated. Finally, in-depth explanations
of how to perform Parametric Runs and how to use the Detail Data Edit mode are presented,
providing the user with access to the more advanced features of e QUEST.

For more information concerning eQUEST and a free download, visit:
http://www.doe2.com/equest/.
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Training Module Series €eQUEST Module 1

THE TRAINING MODULES

Since eQUEST is a powerful computer program, four training modules have been created for the
purposes of teaching eQUEST to the interested user. Each module builds on the information
presented in the previous module and all of the modules include an example at the end that
the user can recreate by following step-by-step instructions. Each module is explained in more
detail below:

e Module 1: Basic Energy Modeling and Comparative Runs
This module gives an overview of some of the very basic functions of eQUEST and
teaches the user how to set up a simple energy model based on schematic design
information using the Schematic Design (SD) Wizard. It then explains how to use the
Energy Efficiency Measure (EEM) Wizard to create multiple scenarios for portions of the
model that can be compared in order to provide the user with data as to which scenario
is the best for the building.

¢ Module 2: Intermediate Energy Modeling
This module teaches the user how to navigate the Design Development (DD) Wizard and
create a more comprehensive energy model for simulations. The module highlights
some of the main features of this wizard and walks the user through creating a model
from scratch as well as updating a previously-created SD Wizard model.

e Module 3: Life-Cycle Cost Analysis
This module explains what a Life-Cycle Cost Analysis is and how to perform such an
analysis using e QUEST.

e Module 4: Advanced Energy Modeling and Complex Comparative Runs
This module shows the user how to modify the properties of an energy model to suit the
specific needs of the project. The Detailed Data Edit mode is explored and Parametric
Runs are created in order to perform more specific energy analysis.

www.idlbozeman.com



Basic Energy Modeling and Comparative Runs

Module Sections

Module 1: Basic Energy Model and Comparative Runs
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MODULE TEXT

Overview eQUEST Module 1

OVERVIEW

The Integrated Design Lab—Bozeman has created a series of four modules that teach the
basics and some advanced features of eQUEST. Designed for architects and students, this
modoule series explains everything from the simplest fo the more complex features, and gives
users more tools for the building profession.

Module 1 in the series infroduces the user to eQUEST and demonstrates how fo navigate
through the program. It also focuses on the Schematic Design (SD) Wizard and the Energy
Efficiency Measure (EEM) Wizard in e QUEST. Both of these wizards can be used at early stages
in the design process to quickly create an energy model, analyze its energy efficiency, and
compare these results to potentially energy-efficient alternatives. The following pages explore
both of these wizards in depth, allowing a new eQUEST user to create a simple but thorough
energy model.

For more information and to download eQUEST, visit: www.doe2.com.

Some things to ALWAYS keep in mind while working in e QUEST:

e Work in a linear fashion. The dynamic defaults in the program automatically change
information further in the program. If you are working backwards, this may be
information you have already customized. Working linearly from start to finish and
avoiding back stepping can guarantee that your user input stays put!

e Save frequently. Like any computer program, some newer versions of eQUEST have a
tendency to crash at inconvenient moments. Make sure you are prepared.

e Keep it simple. There are some details in your building design that will have little or no
impact on energy performance. Leave them out!

e Analyze the results with caution. Always check the reports for numbers that seem
inappropriate under the circumstances. While the computer is a valuable tool, it
does not understand the output it is producing. Use your knowledge to recognize
potential inaccuracies!

e Update your version. There are several versions of eQUEST, and each have some
variations. It is a good idea to update your version of eQUEST to the most current
version. For the purposes of this and all subsequent modules, we will be using e QUEST
version 3.61.

4 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs Energy Modeling

WHAT IS ENERGY MODELING?

An energy model is simply a set of information and options that when appropriately compiled
and run through a series of equations, produces data that informs the user about the energy
usage and cost-savings of the building. eQUEST adds a graphic user interface fo all of these
numbers and seftings, making it possible for anyone to easily create an energy model and
analyze its energy usage. While the digital model that eQUEST shows the user is similar to the
original building, it will most likely be lacking in many visual details when compared to an
AutoCAD drawing or physical model. This is because much of the information that pertains to
the architectural details of a building does not affect the energy performance. The important
information that applies to the energy model has more to do with the building’s construction,
operations, and settings of HVAC systems and less to do with the actual graphical display of
the building on the screen. It is this quantifiable information that e QUEST draws on to generate
energy usage data.

Energy Model (eQUEST)

Energy modeling is not a perfected science and should not be freated as such. Even rather
accurate energy models are sftill prone to err when compared to the completed building’s
energy usage. Because of this, you should allow a +/- 15% margin of error in all of the results.
The more information you are able to add to the model, the more accurate the results will be.

Keep in mind that eQUEST is working with a standard set of weather data—a typical
meteorological year—to create energy usage results. Yet, weather is rarely typical. Variations
in weather will cause there to be differences between the energy model and the actual
building. Energy modeling is still a useful tool in terms of identifying overarching positives and
negatives for the design and determining ways to improve overall energy efficiency and
building performance. How the building is actually used and maintained will also affect energy
usage that may vary significantly from the initial assumpftions.

Created by Integrated Design Lab—Bozeman 5
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The SD Wizard eQUEST Module 1

THE SCHEMATIC DESIGN WIZARD

The Schematic Design (SD) Wizard is eQUEST's basic wizard that helps the user to create an
energy model. Designed to be used during the schematic design phase of a project, it allows
the user fo input some basic information about the building and quickly generate basic energy
usage data. eQUEST says this of its SD Wizard: "Use this for the earliest design phase (when
information is most limited), for smaller simpler structures, simple schedules, and simple
assignments for internal loads and HVAC” (e QUEST Which Wizard? screen). eQUEST also has a
Design Development (DD) Wizard that allows you to input more detailed information. Since
you are new to the program we will just stick with the basics. The DD Wizard will be covered in
Module 2. In order to help you organize the information you will need for your energy model,
we have included a Schematic Design Wizard Form in the Appendix of this module.

The SD Wizard allows you to select a series of options pertaining to the shape of the building, ifs
construction, HYAC, DHW, and occupancy schedules. Through a series of input screens, the
user is guided to choose the options that best fit the design of the building. These options are
then used to calculate the energy usage of the building. The following pages describe how to
use the SD Wizard in depth, but the basic steps for creating an SD energy model and running
the simulation are listed here:

Open eQUEST and enter the SD Wizard.

Navigate sequentially through the SD Wizard screens and click finish.
Simulate the building.

Review the results.

Make changes and simulate again if necessary.

aorLN -
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 1

STEP 1: OPEN eQUEST AND ENTER THE SD WIZARD

To open the program, select Programs from the Start menu and find eQUEST. If your programs
are not listed alphabetically and you would like them to be, right-click on any of the program
names and select Sort by Name. If you have not taken the tfime to install e QUEST, turn to the
appendix section on page A21and follow the eQUEST installation instructions. For the purposes
of this and all subsequent modules, we will be using eQUEST version 3.61.

The first thing you will see upon opening eQUEST is the eQUEST Startup Options dialogue box.

B =0UEST 3-61
X CONVERT EXE 03 ~tartwp _ _
wa  Hdobe Extend3cript Toolkik 2
Jy Microsoft Update ﬂ Adobe Reader 8
— & Internet Explorer
@ Set Program Access and Defaulks LE&;J Outiook Express
E’ TextPad
rﬂ FIEETEE G} Windows Media Player

Documents

Settings k

Search 3

Help and Support

Run..,

Log OFF bwood. .

Windows XP Professional

Shut Daowr, ..

i start J tﬁ' @,r & _-I ) (_:} e 8 A0 J @gui-GDngleSearch-Ma... | IﬂEQLIESTIVIDcIuIe1.|3u|:|-...

—_—

This allows you fo open your most recent project, find a project via a browser, start a new
project in either the schematic or design development wizard, perform DEER Analysis, or
generate a SkyCalc Weather File. Select the button next to Create a New Project via the
Wizard and click OK.

eQUEST Startup Options x|
eQUEST 3,61, build 5360
" Open Recent Project:

IModuIe 1 Example - RECTAMGLE_hourly end use.pd2 j
" Zelect an Existing Project to Open

+ Create a Mew Project wia the Wizard

" perform DEER Analysis

" Generate SkyCalc Weather File

View Overview | Exit |
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SD Wizard: Step 1 eQUEST Module 1

This will bring up the Which Wizard? dialogue box prompting you to select a wizard. Choose
Schematic Design Wizard.

g\ Schematic Design Wizard 4

Use this for the earliest design phase {when information is most
limited}, for smaller/simpler structures, simple schedules, and
simple assignments far internal loads and HWYAC,

% Design Development Wizard

Use this for later, more detailed design {when more detailed
information is available), for larger, more complicated
structures, or for more detailed internal loads, schedules, and
HYAC systern assignrments,

The SD Wizard will open with the General Information screen.

B eQUEST Schematic Design Wizard 2x|

— General Information

Energy Code Compliance Analysis:

- none - j

Project Name: |Pr0ject 1

Building Type: IOFFic:e Bldg, Two Stary j
Building Location, Utilities and Rates Litility Rate
Coverage: ICaIifornia (Title 24 j Electric: ISCE (ca) j IGS—2 (non-TOU, 20 = kwj
Fegion: ILos Angeles Area (CZ06) j Gas: ISCG (CA) j IGN—lD {buildings with = Zj
City: ILos Angeles AP j

Area and Floors

Building Area: I 25,000 | ft2 Murber of Floors: Above Grade: I 2 Below Grade: I 0

Cooling and Heating

t_‘) Cooling Equip: IDH Coils j Heating Equip: IFurnace j
Other Data
Analysis Tear: |2DEIEE Daylighting Controls: Mo = Usage Details: ISimpIified Schedules j

B Brewious Mext a fa
I .I by
Wizard Screen | 1 of 41 ¥4 Help - Soreen Screen Finish |2

The SD Wizard will walk you through a series of screens that allow you to modify settings in order
to create an energy model that matches your building design. There are many screens in the
SD Wizard and even more options per screen. While this module will only highlight some of
those screens and options, some basic information should help you understand how fo
navigate through the SD wizard.

8 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs SD Wizard Navigation

NAVIGATING THE SD WIZARD SCREENS

Navigating through the eQUEST SD Wizard is easy once you understand some basic things
about the screens.

1. All eQUEST default settings appear in GREEN. Changes made by the user appear in RED.

Green | eQUEST default information
Red User-defined input

2. Torestore a setting to its default, right-click over the setting and choose Restore Default.

Building Location, Utilities and Rates ility Rate
Coverage: IAII eQUEST Locations j Electric: Nor‘thWestej IGSl—S—D—Sm (secondarv,j
Region; Ttem Help hweste =] [GS1b (301-1,000 CuFt/hr 7]

Topic Help

City: IBiIIings j

Area and Floors

3. The bottom part of every screen contains all of the navigation tools.

] I I Erevious Mext .] . @
Wizard Screen | 1 ofd41 * “ Help ) Soreen coreen MG Finish

4. The Wizard Screen drop-down box tells you where you are in the SD Wizard. Clicking on the
drop-down arrow displays the total list of SD Wizard screens and highlights which screen you
are on currently. Certain screens will appear or disappear based on the options that you
select in previous screens. Use this with caution. e QUEST works in a linear manner and uses
previous settings to affect settings in subsequent screens. Information should be entered in
a sequential order, as going back and modifying settings may cause eQUEST to change
settings you already defined in later screens. Remember that it is important to work in a
linear fashion; otherwise you might lose your work. You can use this menu to navigate
through the wizard.

1 of 50 - General Information
3 of 30 - Building Footprint
4 of 50 - Building Envelope Constructions
5 of 80 - Building Interior Constructions
6 of 50 - Exterior Doors
7 of 50 - Exterior Windows
g of 50 - Exterior Window Shades and Blinds
f 9of 50 - Roof jghts
13 of 50 - Season Definitions
14 of 50 - Building Operation Schedule
15 of 50 -  Activity Areas Allocation
17 of 50 - Mon-HWAC Enduses to Model
18 of 50 - Interior Lighting Loads and Profiles
19 of 50 - Office Equipment Loads and Profiles
22 of 50 - Miscellaneous Loads and Profiles
25 of 50 - Exterior Lighting Loads and Profiles
z7 of 50 - Domestic Water Heating Hourly Profiles
25 of 50 - HWAC System Definitions
29 of 50 - HWAC Zones: Temperatures and Air Flows
30 of 50 - Packaged HVYAC Equiprment
33 of 50 - HWAC System Fans
34 of 50 - HWAC System #1 Fan Schedules
36 of 50 - HWAC Zone Heating, Went and Economizers
45 of 50 - Domestic Water Heating Equiprment

50 of 50 Project Information
Wizard Screen | 9 of 5‘ :D W4 Help l: ‘

Created by Integrated Design Lab—Bozeman 9
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SD Wizard Navigation eQUEST Module 1

5. When you are finished modifying the options in a particular screen, click Next Screen to
advance further in the Wizard.

] I I 7| Prewious Mext A] -
Wizard Screen | G ofd4l = w Help Soreen Soreen Finish E;

6. At any point you can refurn to a previous screen by selecting Previous Screen at the
bottom of the SD Wizard. Use this with caution. eQUEST works in a sequential manner and
uses previous settings to change settings in subsequent screens. If you are working ahead,
going back and modifying settings may cause eQUEST to change settings you have
already defined.

] I ,I 7| Prewiou Mext ‘.] -
Wizard Screen | & of 41 w Help ‘ Soreen Einish E::

7. At any time while you are in the SD Wizard you can click Finish to exit the wizard and build
the energy model, or Help to get further assistance with a screen. If you finish before
viewing all the screens, you will be accepting all the default values on those screens.

] I I 7| Prewious Mext A] -
Wizard Screen | G ofd4l = Soreen Soreen Finish E:.

To assist with the SD Wizard, the Integrated Design Lab—Bozeman has created a form to help
you record the settings that you modify as you move through the screens. A blank copy of the
SD Wizard Form can be found at the back of this module in the eQUEST Forms section starting
on page F1. This form follows the general outline of the SD Wizard and includes many of the
screens that you will see as you work through the Wizard. Simply skip the parts of the form that
do noft pertain to the project. If an exira screen appears that was not originally included in the
form, mark the information and changes on the last page in the Notes section. This form also
becomes a record for another individual who did not create the eQUEST file to quickly
understand the basic settings of the energy model without having to reenter the SD wizard.

10 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

STEP 2: NAVIGATE THROUGH THE WIZARD SCREENS AND CLICK FINISH.

SCREEN 1: GENERAL INFORMATION

The General Information screen setfs the stage for your energy model, allowing you to name
your project, select an appropriate building type, and define some basic parameters of the
building.

B eQUEST Schematic Design Wizard 2 x|

— General Information

Energy Code Compliance Analysis:
Project Marne: BModule 1 Example - SQUARE
- naone - j

Building Type: IOf‘fice Bldg, Two Story j
Building Location, Utilities and Rates Utility Rate
Coverage: IAII eQUEST Locations j Electric: INor‘thWestej IGSl—S—Sm (secondary, j
Region: IMontana j Gas: INor‘thWestej IGSla {= 300 CuFt/hr) j
Citys IBiIIings ﬂ

area and Flaors

Building Area: I 20,000 ftz Murmber of Floors: aAbove Grade: I 2 Below Grade: I a

Cooling and Heating

(_J) Cooling Equip: IDX Coils j Heating Equip: IFurnace j
Other Data
Analysis Year: IZDDS Daylighting Contrals: |Mo = Usage Details: IHourIy Enduse Profilej

Wizard Screen

Erevious Mext .: 2 o
w Ll @ SCreen Screen L E:—“

Type a name in the Project Name box. This will name the e QUEST file of your energy model.

All eQUEST project files have the extension “.pd2"”. eQUEST creates this file as well as several
other files to store the energy model information and calculations. eQUEST automatically
places these files in a default folder location: C:\Program Files\eQUEST 3-61\Projects under a
folder with the same name as your project. If you would like to save your project in a different
location, you can do one of two things:

1. After you have finished the SD Wizard screens, go into the above folder, select the
folder that has your project name as ifs title, and cut and paste it info another location.

2. After you are finished with the SD Wizard, go to File — Save As and save the project to a
new folder. You will be prompted to rename both the eQUEST file and the internal file.
It is recommended that you rename both as the same name so as not fo get confused
with other projects. Keep in mind that eQUEST creates many files in conjunction with
the .pd2 file, so it is highly recommended that you create a new project folder of the
same name and then save the eQUEST file in this folder. Do not put anything else info
this folder or it will most likely get lost.

Please note that all of the files that e QUEST creates are crucial to the successful simulation of
your energy model. Do not separate any of the eQUEST files or the energy model will not work.

Created by Integrated Design Lab—Bozeman 11
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SD Wizard: Step 2 eQUEST Module 1

In the General Information screen, modify the eQUEST settings to match the needs of the
building.

B eQUEST Schematic Design Wizard 2 x|

— General Information

Energy Code Compliance Analysis:

Project Name: |Madule 1 Example - SQUARE

- none - j
Building Type: HOffice Bldg, Two Story j
Building Location, Utilities and Rates Utility Rate
Coverage: IAII eQJUEST Locations j Electric: INor‘thWestej IGSl—S—Sm (secondary, j
Region: IMontana j Gas: INor‘thWestej IGSla (= 300 CuFtshr) j
City: IBiIIings j

Area and Floors

Building Area: I 20,000 ft2 Murnber of Floors: Above Grade: I Z Below Grade: I 0

Cooling and Heating

(_J) Cooling Equip: IDX Coils j Heating Equip: IFurnace j
Other Data
Analysis vear; |2UUB Daylighting Controls: Mo = Usage Details: IHourI\,r Enduse Profilej

Wizard Screen

Erevious Mext N - )
w Lo @ SCrEEn Screen B (EmEfi

Choosing an appropriate Building Type is one of the most important steps in creating an
energy model. Based on the Building Type chosen, eQUEST will generate an energy model
with default settings which you will be allowed to change as you move through the SD Wizard.
This is one of the most impressive features of eQUEST. This generic energy model that is
generated based on building type makes it very easy for the user to just modify the settings that
pertain to the specific building, as opposed to attempting to establish all of this data for each
new energy model. Forinstance, selecting a school building type will prompt e QUEST to create
a 2-season occupancy schedule (one for the school year and one for the summer) whereas
most office buildings do not require such a complex building schedule. The building type
selection is a powerful eQUEST tool, as it influences all other decisions to be made throughout
the SD Wizard.

Select the building location, utility and rate information if available, and other generic
information about the model. Keep in mind that the building location is fied to an eQUEST
weather file that is used to calculate the energy consumption of the project throughout the
year. If you are not connected to the internet and have not run a simulation for a Montana
location before, turn to Installing a Weather Tape in the Appendix of this module for more
information about e QUEST weather files and instructions on how to install them. eQUEST will not
let you know if you have the correct weather tape until later when you go to run a simulation.
It is always a good idea to check your internet connection.

12 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

The next step is to define the Building Area and Floors. Keep in mind that this is the gross area
of the building. Enter the total square footage for the entire building, noft just the area per floor.
For example, if you were modeling a two-story 100,000 square foot office building, the building
area would be 100,000 square feet, and there would be two floors above grade.

eQUEST has chosen standard defaults based on the building type for Cooling and Heating
system selections. Most architects will not need to make many changes at this stage, but
consulting with a mechanical engineer at a later date to more accurately define these settings
would be a good idea.

Be sure to select Daylighting Controls if you infend at any point later in the energy model to
investigate the daylight performance of windows, skylights, or overhangs.

The Usage Details is another important selection. This allows the user to choose between
simplified schedules and hourly enduse profile. Simplified schedules is a basic default setfting,
whereas hourly enduse profiles provides a more redlistic energy usage simulation. Selecting
hourly enduse profile will also trigger eQUEST to provide the Monthly Electric Peak Day Load
Profiles graphs (shown on pgs. 42-44). The most important thing to remember with the usage
details is fo be consistent. If you need to create two files for comparison in the Schematic
Design Wizard, be sure to select the same usage details for both of them.

B eQUEST Schematic Design Wizard 2x|

— General Information

Energy Code Compliance Analysis:

Project Name: IModule 1 Example - SQUARE

- none - j
Building Type: IOf'fic:e Bldg, Two Story j
Building Locatian, Utilities and Rates Ltility Rate
Coverage: IAII eQUEST Locations ﬂ Electric: INor‘thWestej IGSl-S-Sm (secondary, j
Region: IMDntana j Gas: INor‘thWestej IGSla {= 300 CuFt'hrl j
City: IBiIIings j

Area and Floors

Building Area: I 20,000 f2 Mumber of Floors:  Above Grade: I 2 Below Grade: I 0

Cooling and Heating

(_J) Cooling Equip: IDX Coils ﬂ Heating Equip: IFurnace j
Cther Data
Analysis Tear: |2008 Daylighting Controls: |Mo * Usage Details: IHourI\,r Enduse Profilej
Wizard Screen I 'I @) Help <« Erevious Lz E Finish
— /J = Screen Screen = i

When finished with this screen, select Next Screen.

Created by Integrated Design Lab—Bozeman 13
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SD Wizard: Step 2

SCREEN 3: BUILDING FOOTPRINT

eQUEST Module 1

The next major screen you will see is screen 3, the Building Footprint screen. This is where you
have a chance to take your basic building size information and refine it info a more specific

shape with thermal zones.

Under the Footprint Shape menu you may either pick a shape (for which you may customize
the various side dimensions in x1, x2, x# and y1, y2, y# format) or create a custom shape. To
create a custom shape, select custom under the Footprint Shape menu.

B eQUEST Schematic Design Wizard d |
— Building Footprint
{: Footprint Shape: |Rectangle - Building Orientation
—
Zoning Pattern: |Rectanale Plan North: INor‘th 'l
Trapezoid
..Il'_. gz:iz Footprint Dimensions
2o C-:I—- gﬁ:s: Perimeter Zone Depth: I 15.00 | ft
'H' Shape _
W o 1 | 10000 ft il | 100.00 | ft
ectangular Atrium

Area Per Floor, Based On

Building Area / Mumber of Floors: 10,000 ft2
Dimensions Specified Above: 10,000 ft2
Floor Heights
Flr-To-Flr: 12.0 ft Flr-To-Ceil: 9.0 ft
%1 [ Pitched Roof
51.0% Percent Perimeter Zone N

. I I 7| Prewious Mext ‘: .
Wizard Screen | 3of 50 ¥ w Help Zoresn Zoresn Finish P

The Custom Footprint Initialization Options dialogue box will appear prompting you to choose a
starting point for your custom shape. You may use the default shape as a starting point, start
with a blank slate, or import a CAD file to frace over. To import a CAD file, choose Blank Slate,
select import CAD file and use the browser to find the file.

Custom Footprint Initialization Options il

—Start With...

= Previously Defined Footprint

{* Blank Slate

Initial Display Extents:
Width (= dimension): |z50

Depth (¥ dimension): |250

—Backgrou

CaD File

nd Igﬁ

o]

Cancel |

Click OK to draw the foofprint.
14
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

After you have browsed for the file, you will find yourself in the Custom Building Footprint
drawing pad.

[ Custom Bullding Fontprint =l x|

ElED

Werl, 1 000 000
Wart, 2 260 0.00

Yert, 4 000 223.60

[Bune |

If you chose to import a CAD file to tfrace over, you will see your CAD drawing on the pad,
otherwise the pad will be blank. In the upper left corner is a set of tools including zoom and
pan. The small D (not active in the image above, but sfill circled) to the right of Pan (four-
headed arrow symbol) allows you to zoom and pan only the imported drawing instead of the
entire field.

Whether you imported a drawing or not, you begin to draw your eQUEST building footprint by
clicking anywhere you want to begin. The draw tool works in a counter-clockwise direction, so
begin with the lower left-hand corner of your plan and move to the lower-right, then up and
back towards the left. A blue dot indicates a point to be copied while a yellow dot indicates a
point to be moved. A red dot is not the currently selected vertex. You can toggle between
blue and yellow by simply clicking on the vertex. A vertex can be deleted by simply clicking
Delete Vertex (the x) when that vertex is highlighted.

~¢— | BLUE Point to be copied
@' Point to be moved
l— RED Unselected point

Created by Integrated Design Lab—Bozeman 15
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SD Wizard: Step 2 eQUEST Module 1

The table on the left side of the drawing pad shows you the numerical positions of each vertex
in counter-clockwise order. If you are having a hard time snapping to the desired point, you
may copy the point and then re-type the coordinates in the table with much greater flexibility
(you will need to convert from feet to decimals, i.e. 100" - 6.5" = 100.542). To close the polygon,
move or copy the final point fo the last vertex to create the desired shape. You do not need fo
drag the final vertex to the starting vertex, as the program automatically connects all the
poinfs.

The small red A icon in the top left corner of the drawing pad is the Autoplot icon. It will allow
you to automatically frace a CAD import. However, the command will follow every jog in the
drawing outline, including window insets in plan, producing hundreds of walls where there may
only be a few. As such, be sure to import relatively simple plan outlines if you wish to use this
tool. It is suggested that you simplify your plan in CAD before importing it.

[ Custom Bullding Fontprint =l x|

Eoeligzefa

S| % cu

Werl, 1 000 000
Wart, 2 260 0.00
Wert, 3 225E0 2FIE0
Yert, 4 0.00 223.60

[Bune |

When you have completed your building footprint click Done to return to the Building Footprint
screen.

On the Building Footprint screen you will see a section called Area Per Floor, Based On that fells
you if your specified floor area in this screen matches the information inputted on the previous
screen. This is important because eQUEST will not modify any of your building dimensions if you
make changes in this screen. It is up to you to make sure that the information in both screens
matches. Otherwise eQUEST will assume that the information in screen 3

(DimenSions specified Above) |S Area Per Floor, Based On —————— g — From Screen 1
correct and use this for the Building &rea / Nurnber of Floors: 50,000 ft2
model calculations. Dimensions Specified Above: 13,380 ft From Screen 3
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

The next step is to create building thermal zones so that you can define a variety of different
thermal space systems. You should create a zone for every space within the building boundary
that has different thermal characteristics than its neighbor. Some examples of zones are: a
physically separated space, a multi-story atrium, and a daylight confrolled area of a large
room. You may choose a zoning pattern from the Zoning Pattern pull-down menu or you may
create a custom set of zones with the drawing pad in the same way that you created the
footprint. To do this, click Create New Zone. You will be prompted to draw a zone in the same
manner as the building footprint. Every time you complete one zone and wish to begin a new
one, click Create New Zone. In the drawing pad, a green polygon is a completed zone, a blue
polygon is the active zone, and the yellow polygon is the remaining portion of the building
footprint that has not been assigned a zone.

GREEN Completed Zone

BLUE Active Zone

Building Footprint Unassigned

S-S
b o0 &&

A% e e

Creats New Zone

Dalate Active Zons

LT

Moor Coord: { 1133, 30.3) @693 AV 00 dangle: 094%

«| Active Zone (S of S): & Vertices, 25203 Saft Length: 63.3  Angle: 180.0%

Click Done to return to the wizard.

In eQUEST, the default north direction is the positive y-direction (top of screen). However, you
can change this by selecting the direction you would like the positive y-direction to represent in
the Plan North box. For example, if you want the bottom of your plan on the screen to be west-
facing, the positive y-direction would be facing east. To adjust for this, you would set plan north
to equal east. To check the orientation, look at the north arrow in the plan image of your
building.

Created by Integrated Design Lab—Bozeman 17
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SD Wizard: Step 2 eQUEST Module 1

B eQUEST Schematic Design Yizard ﬂﬂ

— Building Footprint

Footprint Shape: IRectangIe j

Building Orientation
Zoning Pattern: I— custom - j | Plan Morth: INor‘th 'I

Footprint Dimensions

Zone Characteristics I

xl:l 100.00  ft Yl:l 100.00  ft

Area Per Floor, Based On

Building Area / Number of Floors: 10,000 ft2
Dimensions Specified Above: 10,000 2

Floor Heights

Flr-Ta-Flr: 12.0  ft Flr-Ta-Ceil: 2.0 ft

W1 " Pitched Roof
21.0% Percent Perimeter Zone

Wizard Screenl 3 of 50 VI t_)) Help G Ezries Wllzsie Finish E

Screen Screen

You can set basic thermal zone characteristics by clicking on the Zone Characteristics button.
The Zone Names and Characteristics screen will open. |If you select a zone, it will become
highlighted in red. You can set basic properties for that zone according o the key below.
When you are finished click Done. To move on o screen 4 click Next Screen.

&' eQUEST Building Creation Wizard 2lx|

— Zone Names and Characteristics

Zone Type!

[T mMulti-Level Space (atrium)

100,0% Conditioned N

. Conditioned Zoneis) % Denotes Multi-Level Zone(s)

|_ Unconditioned Zoneis) IE Active/Selected Zone 4
I_ Refrigerated Zone(s)

Help 9) Done E
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

SCREENS 4 AND 5: BUILDING CONSTRUCTION

The next two screens allow you to adjust the options of the building’s exterior and interior
construction. Note that as you select certain options, this will at times frigger eQUEST to give
you more opfions to choose. This helps clarify details for certain parts of the energy model.
Many of eQUEST's screens are like this. As you go through each screen, remember to record
your inputs on the SD Wizard Form so that you can refer to them at a later fime.

B eQUEST Schematic Design Wizard |

— Building Envelope Constructions

Roof Surfaces Above Grade walls
Construction: Metal Frame, = 24 in. 0.z, IMetaI Frame, 2x6, 24 in. 0.c, j
Ext Finish / Color: IRoof, built-up j I'Medium' (abj IE-riu:k j IRed, masonrj
Exterior Insulation: |3 in. polyurethane (R-18} j |3,-’4in. fiber bd sheathing (R-2) j
Add'l Insulation: I— no batt or rad barrier - j IR—19 batt j
Interior Insulation: I— no board insulation - j

Ground Floar

Exposure: IEar‘th Contact ﬂ Interior Finish: I\.I'in\,rl Tile ﬂ
Construction: IE. in. Concrete j
Ext/Cav Insul.: I— no perirmeter insulation - j

Infiltration (Shell Tightness): Perim: 0.038 CFM/Z (ext wall area) | Core: 0.001 CFMAfZ (floor area) |

. I l 7| Previous Next a oz
Wizard Screen | 4 of 50« t_‘) Help Soreen Soreen Finish o

B eQUEST Schematic Design Wizard 2x|

— Building Interior Constructions

Ceilings

Int. Finish: Lay-In Acoustic Tile Batt Insulation: |- no ceiling insulation - j
Vertical walls

wall Type: I.C\ir {none) j
Floors

Int, Finish; I\.-'imrl Tile Rigid Insulation: |- no board insulation - ﬂ

Construction: |6 in. Concrete [ slab Penetrates wall Plane

Lef Lef Lo

Concrete Cap:l— no concrete cap -

. I l 7| Previous Next a oz
Wizard Screen | S of 50« t_‘) Help Soreen Soreen Finish o
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SD Wizard: Step 2 eQUEST Module 1

On screen 5 there is the opportunity to select the wall type that separates zones in the building.
Typically an air wall is selected. However, another wall type might be used if each zone that
would change the way that heat moves through the wall has different thermal properties.

SCREENS 6 AND 7: EXTERIOR DOORS AND WINDOWS

Screens 6 and 7 function very similarly, so we will discuss them together. Screen 6 is the Exterior
Doors screen. It prompts you to select up to three door types and to locate those door types
along different walls of the project. Keep in mind that because we are working with an energy
model, their exact location is somewhat irrelevant, their size and orientation is what matters in
the energy model. At this point we are more interested in establishing an overall baseline for
energy usage.

B eQUEST Schematic Design Wizard |

— Exterior Doors

Describe Up To 3 Door Types
# Doors by Orientation:
Door Type Morth South  East  west

| 1 :ff of o

2: |- select another - j

Door Dimensions and Construction / Glass Definitions
Frame
HEt {ft)  urd (ft) Construction -or- Glass Category and Glass Type Frame Type wid {in}

1:| 7.0 I &.0 IDouhIe Law-E j IDbI Low-E {e3=.4) Clear 1/8in, 1/4in Ai|ﬂ IAIum win E\rkj I 3.0

. I I 7| Previous Next .: e =
Wizard Screen | 6 of 50 w Help Soreen Soreen Finish E:;

After you select your door types, their construction, and size, click Next Screen and move on to
screen 7, Exterior Windows.
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The Exterior Windows screen allows you to size, place, and define windows in your design. You
may choose to define window size in one of three ways: by fixed dimensions, by percentage of
floor-to-ceiling height, or by percentage of floor-to-floor height. If you choose to size your
windows by percentage you will need to input only the window height and the sill height. The
width of the window will be calculated to reach the percentage you entered. The window,
however, will be placed as one long ribbon window. In most cases this will be fine because,
one 25-ft. long window will perform in a somewhat similar fashion fo five 5-ff. long windows
spaced at intervals.

B eQUEST Schematic Design Wizard cd |
— Exterior Windows
window Area Specification Method: | {REleERmel B T E L (=1 ]
Describe Up To 3 Window Types
Frame
Glass Category Glass Type Frame Type wd (in)
1:[Double Low-E | ¥] |Dbl Low-E {e3=.4) Clear 1/8in, 1/4in Air (2600 7] [alum wio Bri, Fixed ]| 1.30
2: I- select another 'l
window Dimensions, Positions and Quantities
Typ Window Window sill % Window (floor to floor, including frame):
width (ft)* Ht {ft) Ht {ft) Morth South East W e st
1 | 0,00 [ szz | 300 | 400 [ 4oo| 400 | 400
Estimated building-wide gross (flr-to-flr) % window is 40.0% and net (flr-to-ceiling) is 53,3%,
# - A oind ove width of O results in one long window per facet (ched R
adjoining box if window width is to take precedence over % windom) Cusin Wi PG FIEEEmEb:: |
- I l 7| Prewious Next 5 e = n
Wizard Screen | 7 of 50 w Help Soreen Soreen B Finish

You will need to create separated windows, however, when you are adding overhangs or
applying daylight controls. To do this, you may specify the window width and the percentage.
This will create an amount of equally spaced windows that fulfill the defined percentage value.
For example, specifying a 5-ff. square window in a 50-ft. by 10-ft. wall with 25% windows will
yield 5 equally spaced windows (5" x §' = 25 sq. ft. x 5 windows = 125 sq. ft. = 25% of 500 sqg. ft.).
On the other hand, leaving the width dimension out will yield one 25-ft. ribbon window.
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After defining your doors and windows, e QUEST will create a basic set of exterior walls with the
doors and windows already placed in them. If you want to change their generic location and
other properties, click Custom Window/Door Placement. In this screen you can move around
every door and window by dragging it around the wall elevation. Select the elevation you
would like to work with by clicking on that wall in plan. The red highlighted elevation in the
plan shown is the one that appears in the window. When you are finished, click Done. Keep in
mind that any custom work you do will be discarded if you move backwards in the wizard and
make any major changes on previous screens.

In this screen you can change the type of glass for each window and door, as well as resize,
create, or delete windows and doors. Remember to only include the information that will really
maftter for the energy model. If you are not exploring lots of exterior window shading systems or
are early in the design phase, creating the exact window and door sizes and spaces will only
waste fime. You can always come back and update your model. You will also have the
opportunity to make changes in other more advanced wizards and screens that will be
discussed in later modules.

=10l x|
* Grownd  C Top Selscted
x| a0z R width: [ 4124 ft
v 200 f veight: [ s &

lass Tyoe:
2 - Dauhle Clear 1/4in, 1/2in air (2004)
Create New Window/Door
r N Gelete Selected |
Prev I Mexl I Elavatinon Wiew Optinns:

@ pitwindow T FitMeight T Fit width

To advance beyond the Exterior Windows screen, click Next Screen.
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SCREEN 8: EXTERIOR WINDOW SHADES AND BLINDS

This screen allows you to define exterior shading devices, breaking them up into horizontal
overhangs and vertical fins. You can define which floors and windows have these and how
large they are. If you defined multiple glass types for windows in the previous screen, you have
the option of selecting these window types independently. This can work towards your
advantage if you are using all of the same type of glazing but only want overhangs or fins on
certain windows. Begin by creating two identical glazing types in screen 7. Assign the windows
with overhangs or fins fo one type of glazing and then those without to another using the
custom window/door placement screen. When you get to screen 8 you will be able to select
the glazing type that has overhangs or fins.

The distance from window value determines how much higher or lower an overhang is from the
top of the window. The actual shade depth tells eQUEST how far the overhang should protrude
perpendicularly from the building. For vertical fins, the same variables apply but relate to the
distance on either vertical side of the window and the dimension that protrudes out from the
window.

If you selected Hourly Enduse Profile on Screen 1, the Window Blinds/Drapes portion of this
screen will appear. You can also add these to the windows in your model and determine the
percentage of fime that they will be closed. This is useful if there is a small portion of the day or
year when direct sunlight will cause uncomfortable glare for occupants and blinds will be need
to be installed. This will adjust your energy calculations to some extent. If you know the
information, input it; if not, it is not as important as some of the other information you will add to
your energy model.

B eQUEST Schematic Design Wizard |

— Exterior Window Shades and Blinds

Dist. from  Shade Depths (ft):

Exterior Window Shades ——————————  win (ft) Morth South East West
overhangs: |all windows > | ooo | ooo [ ooo | ooo [ oo
Fins: [anwindows =] [ om0 [ 000 [ noo [ w00 [ 00
1: Dhl Law-E (e3=.4) Clear 1/8in, 1/4in Air (26001 [¥ Has Owerhang [+ Has Fins

window Blinds/Drapes

AR HM R oller Shade - Opague - Li

L % Blinds CLOSED:
Season Definitions...

Morth South East e st
when Occupied: I 20 I 20 | 20 | 20
when Unoccupied: I g0 I g0 I a0 I a0
. I l 7| Previous Next I oz n
Wizard Screen | & of 50 ™ w Help Soreen Soreen B Finish
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B eQUEST Schematic Design Wizard 2]
\ [ Roof Skylights

SD Wizard: Step 2 eQUEST Module 1

SCREEN 9: SKYLIGHTS

Screen 9 allows you to select which zones have skylights, how many there are, and their size,
shape, and glazing type. Please note that in this screen eQUEST will generate a generic
placement of skylights. They do not need to be placed exactly where they are infended to be
placed in the design. The important information is the number of skylights and their zone
location. This is because the energy model calculations will only look at this information fo
determine energy loss and gain.

Skylit Rooftop Zones: ¢ Mone ¢ all Perimeter Only ¢ Core Only & Custom

Click inside zones to addfremove skylights

|_ non-skylit zones - skylit zones Armount of Skylights
% Cowerage: | 3.50 9% # of Skylights: | 11

Typical Skylight Dimensions

Wi idth 1:| 4.00  ft width 2:| 4.00  ft

Skylight Glazing Type

Category: IDornecIJ &lum Frame wio Brk j
Type: IDbI Acrylic white {Translucent) j
¥ Glazing is Diffusing ¥ Domed
. I I 7| Previous Mext | - (e
Wizard Screen | 9 of 50 * (!) Help Soreen Soreen D Finish e

When you first open this screen, you will need to select the top radio button to determine which
zone with a roof will have skylights. From there you will be able to click on different zones to
toggle the skylights on and off for each zone. In e QUEST % Coverage refers to the percentage
of skylights over the total skylit zone area (all of the skylit zones together). Keep this in mind as
you set up skylights. It is important to work in this order, the skylit zones must be defined and the
dimensions of the typical skylight must be selected before entering the % coverage.

NOTE: Depending on information input in the SD Wizard Screens up to this point, the
sequence and availability of the following screens will vary. The next few pages describe the
maijority of the remainder of the input screens. Some may not be available to you, and some
may have different screen numbers. However the information will not change; and every
sequence of screens will end with a final Project Information Screen.
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DAYLIT ZONES SCREENS:

The Daylit Zones Screens are similar to the Skylights Screen. They will appear if you have Yes
selected in the Daylight box on Screen 1. They allow you to adjust the settings for each type of
floor (ground, middle / typical, and top). Selecting daylighting zones is important and should
be done carefully and accurately so that eQUEST can correctly calculate the amount of
energy that will be saved through the use of natural light and photo sensors that regulate when
the electric lights are being used in a building. As with any of the other screens, if you do not
understand all of the setftings or are unsure as to what your building will exactly use or need,
then accept the eQUEST defaults. You will be able to return to the wizard and change these
options later, as well as use other wizards to modify the settings and create comparative runs.

If you do not want daylighting to be incorporated into your base energy model, you can return
to Screen 1 and select No in the Daylighting box before continuing through the wizard. There is
another feature in eQUEST (the EEM Wizard) that will allow you to compare daylit vs. non-daylit
energy models. We will be discussing this wizard later in this module.

HVAC AND DHW SCREENS:

— Ground Floor Daylight Zoning

Daylit From: ¢ Mone % Side Lighting " custom

Click inside zones to add/remove daylighting # of Photosensors per Zone: — (& 1 r . —
[T non-daylit zones= I dsvliczones % of Lights Controlled: | 100 | 0

Design Light Level: I 50 50 fc

Photosensor Locations:

Height Above Floor: I 2.50 2,50 ft
% of Zone Depth: I S0 I 0 <%

Lighting Contral Method {by photosensor)

Sensor 1t [Dirnrning: 30% Light (30% pwr) j

Mote: White-filled zones cannot be daylit,

- I ,l 2 Previous Mext ;: - i
Wizard Screen |10 of 50 w Help Soreen Soreen Finish o

eQUEST contains much information about the type and specifications of many HVAC systems
or combinations of systems. Based on earlier input information, eQUEST will display certain
screens giving you the opportunity to adjust the HVAC and DHW systems you have selected for
your energy model. Most architects will not need to make many changes at this stage. At a
later point, consulting a mechanical engineer about refining these settings to more accurately
match your building design might be a good idea. Remember to record the changes that you
make on your SD Wizard Form to assist yourself and others that may return to the model at a
later date.
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SD Wizard: Step 2 eQUEST Module 1

ACTIVITY ALLOCATIONS AND SCHEDULES SCREENS:

The Activity Allocations and Schedules Screens begin to display some of the powerful
capabilities of eQUEST in terms of defining information based on building type. When you
select a building type in screen 1, eQUEST incorporates specific details about that particular
building type into your energy model. In the Activity Allocations and Schedules Screens you
have the opportunity to adjust pre-made charts containing information about the type of
activities that will occur in the building, the occupant loads for those activities, and the amount
of time the building will be used throughout the year. In most cases, especially in the
schematic design phase, you will simply accept the defaults for these screens. As your design
progresses, you may wish to return to this wizard or other areas of eQUEST and adjust this
information. Subsequent modules will describe how this is possible. In the meantime, modify
what you need to in these screens and accept the defaults everywhere else.

B eQUEST Schematic Design Wizard 2x|

— Season Definitions

Description of Seasons; vpical Use Throughout Year Observed Holidays... |

Murber of Seasons: & 1 2 3

Season #1
Label: |Entire Tear
B eQUEST Schematic Design Wizard 2l
— Activity Areas Allocation
Design Design
Percent Max Qccup  Wentilation  Assign First Tao:
Area Type Area (%) (sffperson) (CFM/per)  1stFlr Core Perim
SR [Office (ExecuUtive/Private) [ 7om | zo0o | 20,00 | i i
2: | Corridor = [ ten [ oo [ osooe T BT
s ILobbv (Office Reception/Waiting) j | 5.0 I 100.0 I 15.00 ird ' I~
4: |Restrooms =l 5o | 000 | 50.00 r ~
5: IConference Roorm j I 4.0 I 50.0 I 20,00 o I .
61 IMechanicaI.."EIectricaI Room j I 4.0 I z,000.0 I 100,00 v v o
7 ICopy Room (photocopying equipment) j I 2.0 I 200.0 I 100,00 r v —
B:I- select another - j
Percent Area Sum: I 100.0
Ccocupancy Profiles by Season
Entire Tear
IOccup Profile {51} j |
. 7| Prewious Next N -
Wizard Screen |15 of 50 'l ‘_)) Help Soreen Soreen E’ Finish |2
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FUEL CHARGE SCREENS:

In most instances these screens will not even appear in the SD Wizard. They are friggered by
selecting Custom under the Utility Rates on screen 1. In the event that you have done this,
these screens will allow you to set the charges and rates for certain seasons throughout the
year both for electric and other fuels that your building will use. Some of the in-depth options
allow you to adjust for peak demand, as well as any other changes that you anticipate in the
building. Fortunately, Montana’s largest utility company, NorthWestern Energy already inputs
data intfo eQUEST. Accepting their standard rates on screen 1 is usually all that is needed for a
Montana energy model. However, feel free to make changes as needed and record these
adjustments on the SD Wizard Form. As you become more adept at eQUEST, you may discover
that you need to modify these utility rates for every project a certain way. Unfortunately there
is currently no way to save this information from project to project, but if you look at page 64 of
the eQUEST Introductory Tutorial included on the enclosed CD, you will find more information
on how to create files in the Detailed Interface that can be loaded into future projects.

PROJECT INFORMATION SCREEN:

The final SD Wizard screen is the Project Information screen. This screen allows you to add some
basic information about the project’s owner and location. When you are finished with the SD
Wizard, click Finish to exit the wizard and enter the main e QUEST window.

When you click Finish, eQUEST creates a DOE-2 BLD file that can later be used to calculate the
energy usage of the building. You can see this DOE-2 file being built as eQUEST shows a
window that quickly analyzes each setting. If an error or warning comes up during the building
process, eQUEST will pause so that you can click on the error and be taken to the appropriate
SD Wizard screen to fix if.

B eQUEST Schematic Design Wizard 21

— Project Information

Building Location

Address: |<bui|ding address>

City, State Zip: |<building city, stat zip=

Building Owner

Mame: I{owner name Phone: |<0wner phone=

Address: |<0wner address=

City, State Zip: |<0wner city, state zip=>

Component Mame Prefix: I Suffix: I

{number of Prefix + Suffix characters cannot excesd 41

. I I 7| Prewvious et . . %
Wizard Screen |50 of 50« w Help Soreen Soreen - Finish
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Main eQUEST Window Navigation eQUEST Module 1

NAVIGATING THE MAIN e QUEST WINDOW

After clicking Finish in the SD Wizard, you will enter the main eQUEST window. While you are
here, you should take a few minutes to familiarize yourself with this screen. Every fime you open
your project after this, you will begin in this view. The following list outlines the important
features and controls in this window:

Main Viewport

1.

2. Legend for Main Viewport

3. Floating Toolbar: used to navigate and toggle view types

4. View Tabs: used for toggling between energy model views, spreadsheets, and summaries

5. Project Navigation Toolbar: used to review different energy model systems

6. Menu Bar: contains menus of program commands, many of which are repeated
graphically throughout this view

7. Main Toolbar: contains basic program commands

8. Action Toolbar: opens wizards, simulates buildings, and allows user to view reports

9. Action Toolbar Tabs: allows user to toggle between Actions and the Component Tree

The Main Viewport (1) shows a view of your project. When you initially open eQUEST or exit a
wizard you will see a 2-D roof plan view of the project. To change your view, simply click one of
the View Tabs (4) to toggle between views. You can check rough dimensions in the 2-D
Geometric view by clicking on the Shape View Mode icon, the first icon on the Floating Toolbar

(3).

Change to a 3-D view of your energy model by clicking the 3-D Geomeiry Tab on the View
Tabs (4). In this view you can rotate the model by holding down the Cirl key and the left
mouse button simultaneously. To zoom hold down the Cirl key and the right mouse button
simultaneously. To return to the original camera view, right-click and select Reset Camera.

Try tfoggling between different systems views of your project. On the Project Navigation Toolbar
(5) click the fourth tab called Air-Side HVAC. This will display a graphical view of the air-side
HVAC system. The other tabs will show different systems in your energy model. As you progress
farther in the design process, you may choose to edit the components in these views to more
accurately match your design. This will be explained in e QUEST Module 4. For now, leave these
settings as they are.
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Main eQUEST Window
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MODULE TEXT

SD Wizard: Step 3 eQUEST Module 1

STEP 3: SIMULATE THE BUILDING.

Now that you have created an energy model in eQUEST you need to simulate the building.
eQUEST will run the model through a series of hourly heat transfer calculations that result in
energy statistics for the model. To do this, click Simulate Building Performance on the Action

(5] Mot 1 Exarple - SUUARE gef2 - COUEST (hack Energy Sirmdation Tossl L8z
Fle Bt vew Mo fods Hep

DFd P3et e vromos AR
2 I ]

Adtiorns

Ry T

Toolbar (8).

eQUEST will quickly simulate the model's energy performance for every day of a typical
meteorological year. Can you imagine doing these calculations by hand? What would to
take architects and engineers days and weeks to compile and calculate, now only takes
eQUEST a few moments!

Once eQUEST has finished the building simulation, the Simulation(s) Complete screen will
appear giving you three options: return fo the Input Building Description, view summary results/
reports, or view the Detailed Simulation Output. Since we are currently interested in reviewing
the results of the analysis, click View Summary Results/Reports...

Simulation{s) Complete x|

1 Runis) Completed Successfully

i Miew Surnrmary Results/Reports...

View Detailed Simulation Output File...
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4 —>

NAVIGATING THE MAIN REPORTS WINDOW

This will open the Main Reports Window in eQUEST. There are many options you can choose in
this view and many reports that you can analyze. The next few pages describe how to
navigate this window and select reports, as well as describe some of the basic reports that you
should review.

The following list numbers and describes the important menus and buttons in the eQUEST

Reports Window for your convenience:

1. Main Results Viewport

2. Floating Results Toolbar: allows user to zoom in and out of main display, toggle between
multiple report pages, and print reports

3. Menu Bar: identical fo Main View

4. Menu Toolbar: identical fo Main View

5. Reports Navigation Bar: allows user to view different reports or select project components to

appear and be analyzed in reports

Reports Navigation Bar Tabs: toggles between the reports list and the projects list

7. Return to Building Description Mode Button: takes user back to the Main e QUEST Window

o

STEP 4: REVIEW THE REPORTS

Main Reports Window

[os@ i >R@ et oasyreamoe s @i
—_— sl 2 L : 5 <]
m Return to Building * & oo |22 B0
Dnsenption Hodo
] (x000) Electric Consumption (kWh) (x000,000) Gas Consumption (Btu)
— 0 mectangle - converted - test
[ —r— 14 120
15 Barssire Desgn
= {1 Modube 1 Exameple - RECTANGLE 12
T Dastlen Desgn - 100
3 Better clasesy & A Dulghing
3 A Dervohiieng 10
Tl Bester Gazrg 20
= Modude 1 Example - SQUARE g
@ Basslrn Dwsn &0
= 0 Projeat &
T Baselre Desgn 5 &
40
4
: B !!
[} 0 ! =_— == == —!
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec
[ area Lighting [ Exterior Usage B water Heating [ refrigeration
M Task Lighting | Pumps & Aux, M He Pump Supp. B Heat Rejection
B risc. Equipment [ ventilation Fans B space Heating B space Cooling

Electric Consumption (kWh »x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mowv Dec Total
Space Cool - - - 0.35 0.567 2.48 543 398 236 0.51 - = 15.89
Heat Reject. - - = - - - - - ~ - = ~
Refrigeraton -
Space Heat - - - - - - - - - - -
HP Supp.
Haot Water - - E - - = = - o - = = -
Vent. Fans 1.11 1.00 1.11 1.1 116 1.08 118 1.1 1.0& 116 1.00 L1 13.27
Pumps & Aux, 0.36 0.33 0,35 023 0.16 0.05 0.00 0.02 0.04 0.18 0,34 0.37 2.43
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 311 281 T4 1 3.22 323 297 323 323 297 323 2384 3.11 37.04
Task Light=s - - - - - - - - - - - - -
Area Lights 3.35 275 272 263 251 227 2.48 2,58 2.52 3.07 2,96 350 3334
Taotal 93 590 J.2e 760 774 882 1230 10.96 855 8.26 7.14 8.09 10196

Gas Consumption (Btu x000,000)

Jan Feb Mar Apr May Jun Jul Aug Sep. Oct Moy Dec Total
Space Cool - - - = = = = = = = = = &
Hear Reject.
Refrigeration - - - - = = L = = %) = 2 i
M Space Heat 99.62 7474 4679 2205 679 O . - 0.01 481 5000 9405 407.96 5
P [ ohm |
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SD Wizard: Step 4 eQUEST Module 1

To view the list of reports that eQUEST generates, click Reports on the Reports Navigation Bar
Tabs (6). This will open up the following list:

For the time being, we are most interested in the Single-Run Reports. These reports only display
results for the current building simulation. The Comparison Reports and the Parametric Run

=1-_] Comparison Reporks

Manthly Total Energy Consumption
~JE=] annual Uiy Bills by Ruate

] Monthly Utility Bills

~[=] annual Energy by Enduse

Annual Electric Use by Run and Enduse
Life-Cycle Costs Sumimaty

Life-Cycle Savings Graph

\ Life-Cycle Savings Comparison
%.[_] Single-Run Reports

Manthly Energy Consumpkion by Enduse
annual Energy Consumption by Enduse
- {[&] Monthly Utility Eills - All Rates

Monthly Peak Demand by Enduse
annual Peak. Demand by Enduse
Monthly Electric Peak Day Load Profiles
EI--{:I Parametric Run Reports

Annual Building Surnmary

annual Enduse Surmmary

Reports are not applicable at this fime because we do not have multiple building simulations to
compare. Therefore we will discuss these reports at a later point in our module series.

The following pages show some examples of these reports as well as explain some of the basics
in reading and understanding the data presented. Below is a description of each report.

1. Monthly Energy Consumption by Enduse: displays gas and electric energy consumption by
month both graphically and numerically

2. Annual Energy Consumption by Enduse: breaks down the energy use for a year by type

3. Monthly Utility Bills - All Rates: projects utility charges for each month in a year

4. Monthly Peak Demand by Enduse: estimates kW and BTUs for peak demand for every
month

5. Annual Peak Demand by Enduse: same as previous chart but looks at one year

6. Monthly Electric Peak Day Load Profiles: shows the peak electric loads for the peak day in
every month of the year

Please remember that due to the inaccuracies of energy modeling, a margin of +/- 15% should
be considered in all analysis results.

For these reports we simulated a simple two-story office building without daylighting. (See
page 5 forimage.)
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A NOTE ABOUT THE eQUEST REPORTS

eQUEST generates a series of reports based on a DOE-2 output file. This file is created every
time you simulate the building. Energy modelers used to filter through this 1000 +/- page file in
order to determine the energy consumption of the building design. Thousands of calculations
were used to create the results that ranged from overall comparison data to specific data
about the days and months of the year in relationship to energy usage.

In order to help users obtain basic energy consumption results, eQUEST has taken some of the
main data from this output file and compiled it graphically into a set of colorful charts for you to
view. These reports contain the most common and pertinent information to the energy model,
making it rare for you to need to access the DOE-2 output file. However on occasion it may be
necessary for you to view portions of this file. If this is ever the case, you can access this file
from two places. Either open the Tools menu and click View Simulation Output, or in the
Simulation(s) Complete window that appears directly after a building is simulated, simply click
View Detailed Simulation Output File...

Simulation{s) Complete ﬂ

1 Run{s) Campleted Successtully

Return to the Input Building Description |

View Sumrmary Results/Reports... |

i wiew Detalled Simulation Output File... E-

You will be prompted as to which runs you would like to view. Click Open and the D2SimViewer
will appear.

view Simulation Results =l

Runs:

06/18/05 @ 08:24 - Baseline Design Place a check next
to each run you
would like ta view
the results of,

Cancel

In the upper left-hand corner of the window that appears, there is a drop-down box next to the
word Report. This box can help you navigate through the DOE-2 output file rather quickly and
locate the report you need. You will notice in this list that there are some similarities to some of
the reports that we will be looking at in eQUEST. This is because eQUEST takes all of the DOE-2
reports and synthesizes them info a more basic set of information for you. Unless you need
some very specific energy information for your building, do not worry about these reports.

[ Modube 1 Example - M0 DATLIGHT - Baselne Deskgn.SiM - DZsimiewer =18]x1
O Ede Vew Window el
| Réport: [BEPS Building Energy Parformarnce x| Peemocnert: | =

F R S8 v
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MODULE TEXT

Single-Run Reports

Monthly Energy Consumption by Enduse

eQUEST Module 1

This report displays information related to the fuel types chosen for the energy model—in this

case electricity and natural gos.

It takes the results and breaks them down into load

categories of energy usage: lighting, heating, cooling, ventilation, miscellaneous equipment,
etc. The report shows this information graphically and numerically over twelve months and
then provides annual totals in the numerical charts in the lower half of the page.

[a]

’ Electric Gunsumptiu

R

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec

LT

207
0
40

20

Gas Cunsumptiu

Jan Feb Mar Apr May Jun Jul AugSep Oct Mow Dec

[] area Lighting ]
B Task Lighting [
Misc, Equipment O

Exterior Usage
Purnps & Aux,
Yentilation Fans

] water Heating ]
B Ht Purmp Supp. =
B =pace Heating

Refrigeration
Heat Rejection
Space Cooling

Electric Consumptio @

Jan Febh Mar
Space Coaol o o o
Heat Reject. = = =
Refrigeration = = =
Space Heat = = =
HP Supp. = = =
Hot Water - - -
‘ent, Fans 1.43 1.20 1.43
Furnps 2 Aus, 0.36 0,33 0,35
Eut, Uzage - - -
Misc, Equip. 211 2.81 211
Task Lights - - -
Area Lights 6,06 5,48 6,06
Total 10,96 Q.92 10,95

(Btu =x000,000

Jan . ar
Space Cool - - -
Heat Reject. = = =
Refrigeration o o o
Space Heat 61,65 29.24
HP Supp. = = =
Hot Water 2.45 271
‘ent, Fans - - -

Gas Consumptio

Pumps= & &us. = = =
Eut, Uzage = = =
Mizc, Equip. - - -
Task Lights = = =
Area Lights = = =
Total &4,10 31,95

34

Apr May
0.67 1.17
1.50 1.50
0,23 016
221 223
.33 5,33

11.94 12.39

Apr May
8.26 0.47
2,76 2.57

11.02 204

0,05 0.00 0.02 0,04

2,97 323 323 2,97

5.78 5,33 5,33 3.78
13,98 15,92 16.73 13,31
Jun Jul Aug Sep

oct Mow Dec Total
0.83 = = 23.24
1.50 1.20 1.43 17.14
0.1a 0.34 0,37 2,43
.23 2.84 2,11 37.032
5.33 5.50 &.068 T2.382

12.08 2,98 10,27 §152.22

oct Mow Dec Total
0.73 47,93 84,14 §322.32
2.20 2.08 2,45 28.26
2,92 50,00 26,60 §350.58
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Basic Energy Modeling and Comparative Runs Single-Run Reports

Monthly Energy Consumption by Enduse (continued)

There are some things that you should keep in mind when reading this chart. First, e QUEST wvill
automatically select the units for each graph and chart based on the energy types that you
selected earlier for your model. This means that while the numbers and the graphs appear to
be comparable, they are actually different units at different scales and need to be treated as
such. You should also note that based on the building type you select and any modifications
you make to your energy model, e QUEST will use multipliers for each load category and adjust
the scale of the graphs to reflect those multipliers.

If you want to compare energy consumption by fuel types accurately, you can convert each
number into EUI, or Energy Use Index, which measures the total annual energy use in a building,
for all fuel types, in BTUs per square foot of building area. To convert the values for electricity in
kWhs and gas in BTUs, use the following steps, to enable direct comparison:

1. Multiply the total annual electric consumption in kWh by 3412. This will give you BTUs
of electric consumption.
kWh * 3412 = BTUs of electric consumption

2. Divide this number by 1000 to get kBTUs.
BTUs + 1000 = kBTUs of electric consumption

3. Using the total square footage of the building, convert the electric consumption from
kBTUs to EUI:
kBTUs + sf = EUI (or kBTUs/sf/year)

4. Repeat steps 2 and 3 to convert the gas consumption in BTUs into EUL.
5. Add these numbers together to get your total EUL.

You can also access the DOE-2 output file (see page 33) and look at the BEPS Building Energy
Performance Report. This report automatically converts everything into kBTUs/sf/year, or EUL.

Module 1 Example - NO DATLIGHT DOE-Z.Z-44dE EF18/2008 8:27:21 EDL KON Z
PEPORT - EEPS Building Energy Performance WEATHER FILE- Billings MT THMYZ
TASE MISC SPACE SPACE HEAT PIME S VENT EEFRIG HT PUMP DOMEST EXT
LIGHTS LIGHTS EQUIP HEATING COOLING EEJECT [ FANE DISPLAY SUPFLEM HOT WTR USAGE TOT AL

EM1 ELECTRICITY
ME TIT 1235.0 0.0 B3l & o.o 308,32 0.0 8.3 Z16.5 o.o oo 0.0 0.0 23938

FM1 HNATURAL- GRS

ME TIT 0.0 0.0 0.0 8361 0.0 0.0 0.0 0.0 0.0 oo 141.1 0.0 8773
ME TIT 1235.0 0.0 631.6 836. 1 305.3 o.o 5.3 Zl6. 5 0.0 o.o 141.1 0.0 3377.1
TOTAL SITE ENERGY 3377.07 METU 33.8 EBTUSSQFT -YE GROSS-AREL 33.8 EBTU/SOQFT-TR NET-AREAL
TOTAL S0URCE ENERGY 8176. 63 METU 81.8 EBTU/SSQFT -¥R GROS3-AREA 81.8 EBTU/SQFT-TR NET-AREA
TEDRCENT OF HOURS ANT SYSTEM ZONE OUTSIDE OF THROTTLING BANCE = 0.2
PERCENT OF HOURS ANTY PLANT LOAD MOT SATISFIED = 0.0

NOTE: ENEDRGY I& APPORTIONED HOURLY TO ALL EMD-USE CATEGORIES.
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Single-Run Reports eQUEST Module 1

Annual Energy Consumption by Enduse

This report is similar to the report on the previous page in that it displays energy usage broken
down info load categories—the same categories that appear in the previous chart. It also
shows pie graphs of annual energy usage that give you an idea of the load rafios for each fuel
type. In other words, this chart can be used to identify which loads are the largest for each fuel
type. This can be helpful information when looking for ways to reduce overall energy usage.

Keep in mind, once again, that this chart will not display the same units for each fuel type so
you cannot compare multiple fuel types based on these numbers without converting them.

In this report you can see that the largest electricity load is area lighting. Perhaps adding
daylighting to the building could help reduce this load. On the gas side, space heating is the
largest load. There are many sustainable strategies that can be used to reduce this load.

Electricity Natural Gas Steam Chilled Water
kwh (x000) MEBtu Btu Btu
Space Cool 23.24 - -
Heat Reject. = = = =
Refrigeration - - - -
Space Heat = 322.32 = =
HF Supp. - - - -
Hot YWater = 28.26 = =
“ent. Fans 17.14 = = =
Pumps & Aux. 2.43 = = =
Ext. Usage = = = =
Mizc, Equip. 37.03 = = =
Task Lights - - - -
Area Lights 72.38 - - -
Total i152.22 350.58 - -
[ ] Area Lighting L] Exterior Usage ] water Heating ] Refrigeration
B Task Lighting Pumps & Aux. B Ht Pump Supp. B Heat Rejection

B Misc. Equipment [l ventilation Fans Space Heating Space Cooling

8%
A8% >

15%

11%

4%

Natural Gas

36 www.idlbozeman.com

Electricity



Basic Energy Modeling and Comparative Runs Single-Run Reports

Monthly Utility Bills - All Rates

This report transforms the energy usage data into a dollar amount, representing energy costs
for each month of the year. This gives you an idea of when a certain fuel type is being used
more or less throughout the year. This is heavily effected by seasons, weather conditions, and
utility rates based on location.

Keep in mind that since eQUEST is calculating data over the course of a typical meteorological
year, months such as February that only have 28 days, and other variations in data will create
some fluctuations in results. Remember to use a +/- 15% margin of error, especially for these
financial reports.  While they are based on accurate utility company data (especially if a
Montana site is chosen because of NorthWestern Energy’s contfinual rate updates for the
program) energy modeling can be somewhat inaccurate when compared to the actual
building simply because there are so many variables to be considered. As with construction
documents, the physical building is never exactly like the modeled design. While your energy
model may be very accurate, eQUEST cannot compensate for inaccuracies due to site
conditfions, construction and building use.

Use this report to gain an understanding of which fuel types you are using more of at certain
times of the year. As you can see from the graph below, more electricity (gray) is used than
natural gas (blue), especially in the summer months when cooling is a priority. However in the
winter, an increase in natural gas shows that this fuel is being used to heat the building. This is
standard for most office buildings in cold climates.

{x000) Monthly Utility Bills (%)

2.2
2.0
1.8
1.6
1.4
1e —

- f— —
1.0
0.8
0.6
0.4

0.2

0.0
Jan Feb Mar Apr May Jun Jul Aug Sep oct MNow Dec

[0 NwWE-GSEDS-1-SechDern-sm (annual bill: § 13,1400 B NWE-D-GSG-1-NRGas-G09<200CFH (annual bill: $ 4,801)
Total Annual Bill Across All Rates: $ 17,941
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MODULE TEXT

Single-Run Reports eQUEST Module 1

Monthly Peak Demand by Enduse

This report is similar fo the Monthly Energy Consumption by Enduse Report in the way that it lays
out its information. However, there are some significant differences, mostly in the information
presented and the units used for each fuel type. Since we are no longer talking about energy
consumption, but about peak power demand, the units have changed to reflect this. This
report is helpful in identifying where the unsteady loads are in the model. In the example
below, the space heating (red) and space cooling (dark blue) cause the greatest peak
demands. Keep in mind that you cannot compare the fuel types because of the change in

units.
Electric Deman Gas Demand
100y 1.6
1.4
1.2
1.0

walll¥

o o o o O
L L )

u}
Jan Feb Mar Apr May Jun Jul Aug Sep Ock Maow Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Hov Dec
[l area Lighting [ Exterior Usage [ water Heating [l Refrigeration

Task Lighting B rumps & aux, B Ht Pump Supp. B Heat Rejection

Misc, Equiprnent [ wentilation Fans B space Heating B =pace Cooling
Electric Deman@

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mo Dec Total

Space Cool o o o 2777 27,93 45,05 47,24 44,91 48,33 22,92 o - 264,13

Heat Reject. = = - - - - - - = = o - -
Refrigeration - - - - - o o = - - - - -

Space Heat - - - - - - - - - - - - -
HP Supp. - - - - - - - - - - - - -
Hot W ater = = = = = = = = = = = = =
“ent, Fans 6,21 5,21 6,21 6,21 6,21 6.21 6,21 6,21 6,21 6,21 5,21 6,21 74,51
Fumps & &us, 0,50 0.50 0,50 o o o o o o o 0.50 0,50 2,50
Eut. Usage - - - - - - - - - - - - -
Mizc, Equip, 10,27 10,27 10,27 10,27 10,27 10,27 10,27 10,27 10,27 10,27 10,27 10,27 123,21
Task Lights = = = = = = = = = = = = =
Area Lights 23.70 23.70 23.70 23.70 23,70 23.70 23.70 23,70 23,70 23.70 23.70 23.70 284,36
Total 40,67 40,67 40,67 67,94 &8,10 85,23 87,42 25,08 28,50 63,10 40,67 40,67 T42.73
Gas Deman
Jan eb Mar Apr May Jun Jul Aug Sep Oct Mo Dec Total

Space Coal - - - - - - - - - - - - -

Heat Reject. = = - - - - = o o - - _ _
Refrigaration - - - - o = - - - - - - -
Space Heat 1.43 1.28 1.09 0.658 0.1z = = = = 0,13 1.30 1.33 T.40
HP Supp. - - - - - - o o o - - - -
Hot Water 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.09
‘ent, Fans = = - - - - = = - - - - -
Pumpz & Auwx, = = - - - = = - - - - _ _
Eut. Usage - - - - - - - o o o - - -
Misc, Equip. = = - - - - - = o o - - -
Task Lights - - - - o = = - - - - _ _
Area Lights - - - - - = = o - - - - -
Total 1.44 1.282 1.09 058 0.1z 0.01 0.01 0.01 0.01 0.13 1.30 1.32 T.49
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Basic Energy Modeling and Comparative Runs Single-Run Reports

Annual Peak Demand by Enduse

Similar to the previous report, this eQUEST report shows the annual peak demand broken down
intfo load categories. A quick glance at the pie charts confirms that space heating (red) and
space cooling (dark blue) are the unpredictable load categories and cause the greatest peak
demand concern.

Annual Peak Demand by Enduse

Electricity Natural Gas Steam Chilled Water
kW Btu/h (x000) Btu/h Btu/h
Space Cool 48,33 - - -
Heat Reject. = = = =
Refrigeration - - - -
Space Heat = 1,434.0 = =
HF Supp. - - - -
Hot Water = 5.6 = =
Went. Fans 6,21 = = =
Pumps & Aux. = = = =
Ext. Usage - - - -
Misc., Equip. 10.27 = = =
Task Lights - - - -
Area Lights 23.70 - - -
Total 88.50 1,440.6 - -
[ ] Area Lighting [ ] Exterior Usage ] water Heating L] Refrigeration
Task Lighting B Pumps & Aux. Ht Pump Supp. Heat Rejection

B misc. Equipment [l ventilation Fans Space Heating Space Cooling

2 7| Y

Electricity Natural Gas
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MODULE TEXT

Single-Run Reports eQUEST Module 1

Monthly Electric Peak Day Load Profiles

This report only displays graphs if you have selected Hourly Enduse Profile on Screen 1 of the SD
Wizard. If you have not selected this, e QUEST will display a warning and the graphs will be
empty.

— General Information

Energy Code Cormnpliance Analysis:
Project Name: IModule 1 Examnple - SOUARE

- none - j
Building Type: IOf'fice Bldg, Two Stary j
Building Location, Utilities and Rates Utility Rate
Coverage: IAII eJUEST Locations j Electric: INor‘thWestej IGSl—S—Sm (secondary, j
Region: IMDntana j Gas: INor‘thWestej IGSla (= 300 CuFt'hr) j
City: IBiIIings j

Area and Floors

Building Area: I 20,000 ft2 Number of Floors:  Above Grade: I 2 Below Grade: I ]

Coaling and Heating

qj Cooling Equip: IDX Cuails j Heating Equip: IFurnace j
Other Data
Analysis Year: IZDDB Davlighting Controls: |Ho = Usage Details: IHDurI}.r Enduse Proﬁlej )
: I I Erewious Mext L .
Wizard Screen | 1 of 50 * w Help L~ Soreen Soreen D Finish %

If you would like to access this report, turn to page 43 to learn how to refurn to the Main e QUEST
Window and re-enter the SD Wizard.

This two-page report shows the peak electric loads for the peak day in every month of the
year. To access the second page of this report, select the Next Page icon on the Floating
Reports Toolbar (2). This will bring up the July through December report. To return to the first
page, click Previous Page. You can also use this toolbar to resize the report in the window view
or print the report.

These graphs show the peak electric demands during the course of 24 hours in the peak during
the month. They help identify where potential peak demands can occur on a more specific
level as opposed to looking at a general monthly or annual picture. For instance, the May
graph shows that afternoons may be hotter and require more space cooling (dark blue) which
will increase the peak electric demand. Knowing these specifics allow you to isolate problems
early in the design so that they can be addressed. For example, a large hotel may want o
only run laundry equipment in the middle of the night when the peak loads are much lower.
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Basic Energy Modeling and Comparative Runs

Monthly Electric Peak Day Load Profiles (Page 1)

Janusry

Single-Run Reports

February

March

April

June

[0 Exterior Usage
Purnps 2 Aus,

[l Area Lighting
B Task Lighting
Mizc, Equipment [0 wentilation Fans

Wi ater Heating
Ht Purmmp Supp.
Space Heating

(W]
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MODULE TEXT

Single-Run Reports eQUEST Module 1

July August

Seplember Colober

Movember December

[ Area Lighting [0 Exteriar Uzage [ water Heating 1 Refrigaration
B Tazk Lighting B rumps & Aux B vt Furnp Supp. [ Heat Rejection
Mizc, Equiprment [0 wentilation Fans ] Space Heating [ | Space Cooling
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 5

STEP 5: MAKE CHANGES IF NECESSARY

Once you have finished analyzing your results, you can return to the Main eQUEST Window by
clicking Return to Building Description Mode (7) in the Reports View. At this point you can
choose to save the model and exit the program or continue to modify your energy model in the
SD Wizard. To continue modifying the model, click Building Creation Wizard on the Action
Toolbar and the SD Wizard will open.
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Keep in mind that eQUEST thinks in a linear fashion (screen 1, then 2, then 4, etc.) If you have
significant changes that you want to make in the wizard be sure fo go back to the earliest
screen that you need to change first and then work your way forward. If you work backwards
(screen 5, then 4, then 2, efc.) you will lose some of your data because the lower-numbered
screens will erase what was changed in the later screens as the options are modified. This is
another time the SD Wizard Form will be a convenient tool. Look back and find the information
that needs to be changed to ensure that you are working in a linear fashion.

You can make changes in your eQUEST model and then run your building simulation again by
following the steps described previously as many times as you wish. After the building is
simulated, you will be able to review the updated reports for the energy model. Remember to
save often!
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MODULE TEXT

The EEM Wizard eQUEST Module 1

THE EEM WIZARD

Now that you have become familiar with the SD Wizard and can navigate eQUEST's Main and
Report Windows, you are ready to begin creating comparison simulations that allow you to see
the effects of modifying your building design with components that could potentially save
energy. eQUEST has two different features that allow you to create comparison runs: Energy
Efficiency Measure Runs and Parametric Runs. The Energy Efficiency Measure (EEM) Wizard is
straightforward and allows you to quickly model some modifications and simulate the building.
Creating parametric runs is a complicated and laborious process for the eQUEST beginner, so it
will not be discussed here. To learn how to create Parametric Runs, see Module 4 of our eQUEST
series.

The EEM Wizard is one of eQUEST's most powerful features in the sense that it allows you to
quickly and easily create modified energy models, as EEM Runs, that can be simulated and
compared to the baseline energy model. This means is that you can begin fo look at and
identify energy-saving alternatives for your building design without a fremendous amount of
work or hassle. This is part of the reward for starting energy modeling early in the design process.
It allows you to quickly test and identify those energy-saving strategies that are worthwhile for
your project in advance and rule out strategies that may appear to be efficient but in reality
would actually cost more money and increase energy usage.

There are some very simple steps that you can follow to get yourself started with the EEM Wizard.
These will be explained in more detail as you continue with this module.

Decide which energy efficiency measures to investigate.
Open the EEM Wizard and select the basic run information.
Add more EEM runs if necessary.

Close the EEM Wizard and simulate the building.

Review the results.

Make changes if necessary.

AR

Note: The images seen throughout the remainder of this module are no longer the square
building modeled in the Schematic Design Wizard, but rather a rectangular building. This will
allow for better comparisons, provide more variation in results, and is further explained in the
example.
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 1

STEP 1: DECIDE WHICH ENERGY EFFICIENCY MEASURES TO INVESTIGATE.

Any investigation always begins with a clear question. Energy modeling is no different. It is
important fo identify at the start of comparison runs what exactly it is that you would like to
investigate. Fortunately eQUEST makes this rather simple in the EEM Wizard by limifing the
choices to a manageable number of options. Still, it is helpful to know what you want to do
before you start randomly pushing buttons and consequently get lost in a sea of meaningless
results.

To aid you in EEM Run process, we have created two forms to help you: the EEM & LCC Project
Information Form and the EEM & LCC Runs Form. Both of these forms can be found in the eQUEST
Forms section at the end of this module. Together these forms will help you focus your analysis
and record your run information as you input data into the wizard. They will also be useful later if
someone else needs to modify your energy model and does not have time to pour through the
entire program to decipher what was done originally.

Looking first at the EEM & LCC Project Information Form, you will nofice that the lower half of the
form has to do with money and Life Cycle Cost (LCC) Analysis. Just ignore this section at this
time. LCC Analysis is covered in Module 3 and that is when the lower half of this form will be
used. In the meantime concentrate on filling out the first half of the form. This will help you
identify what it is you would like to test with the EEM Wizard.

The following list shows the categories available for EEM Wizard runs. If you want to analyze
anything beyond this, please refer to Module 4 where we cover Parametric Analysis. All of these
options will be described in more detail at a later point in this module. Keep in mind that
different versions of e QUEST will show a slightly different list of options, and that selecting certain
options may open up even more. This module will explore the basic principles of the EEM Wizard
so that you can intuit how to navigate these new screens if they appear. (See the Appendix of
this module for explanations of all of the EEM categories and types.)

EEM CATEGORIES

Building Envelope HVAC System
eRoOf Insulation eThermostat Management
eExterior Wall Insulation eFan Power & Control
eGround Floor Insulation eVenftilation & Economizer
eWindow Area eDeck Reset
eWindow Glass Type ePackage HVAC Efficiency

eWindow Exterior Shading
oSkylight Area

Internal Loads Domestic Hot Water
eDaylighting eDomestic Hot Water
eLighting Power Density
eEquipment Power Density
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EEM Wizard: Step 2 eQUEST Module 1

STEP 2: OPEN THE EEM WIZARD AND ADD THE FIRST EEM RUN.

Once you have determined which energy efficiency measures you would like to investigate,
open the EEM Wizard. Click the Energy Efficiency Measure Wizard button on the Action Toolbar
of the Main eQUEST Window.

DEa PEe?rndh rONGS AR
il | [ s - WA x Fb6s
12 [ 20 Geomatry | 30 Geomatry | Seresdibast | Summary

The Energy Efficiency Measure Creation screen will appear prompting you to select a Measure
Category. Based on the list from the previous page, select the appropriate Measure Category.
Another drop-down box will appear prompting you to select a Measure Type. Choose the
appropriate type and click OK.

E " Energy Efficiency Measure Creation ed B4 E " Energy Efficiency Measure Creation ed B4
—~ EEM Run Information —~ EEM Run Information
Measure Category: j Measure Category: IBuiIding Envelope j

Building Envelope
Internal Loads
HVAC Systemn

Domestic Hot Water Measure Type: j

Roof Insulation
Exterior Wall Insulation

Ground Floor Insulation
window Area
Window Glass Type

Hel fol4 E c | i Windaw Exterior Shading | I
fe= @) - =anee Skylight Area
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 2

At this point the Main EEM Wizard screen should be open. It is here that you will modify the EEM
run details. You can record your modifications on an EEM & LCC Runs Form. You will be able to
fit two runs on each form. Simply ignore the LCC Data sections of the form. These will be used in
module 3. For now, just fill out the top portions of each EEM Run.

Before we modify the run, you should rename it to something that you wil remember.
Recognizable names will be important to have for when you are looking at eQUEST reports or
working with multiple runs, as well as at other times that will be explored in future modules. You
can do this by typing in the EEM Run Name box. Upon clicking somewhere else in the EEM
Wizard screen, the new name should appear in the upper left-hand side of the window.

5 “eQUEST Energy Efficiency Measures (EEM) Wizard 2lx]

— EEM Run Information

Select Measure to View/Edit: EEM Run Mame: window Glass Type EEM
Window Glass Type EEM —
Measure Category: Building Envelope

Measure Type: I'l.l'l.l'indow Glass Type j

EEM Run Surnrmmary:

=l
Create Run Delete Run #4% press 'EEM Run Details' buthon ###%
gt to describe measure R
Biaseline Run Mame
Baseline Design LI
Project & Baseline Run LCC Data... EEM Run Details... EEM Run LCC Data... I

Help @_}/J Finish

To modify the run details, click EEM Run Detdils... and one of many types of screens will open.

& “eQUEST Energy Efficiency Measures {(EEM) Wizard 2x

~ EEM Run Information

Select Measure to Yiew/Edit: EEM Run Name: window Glass Type EEM
Window Glass Type EEM
Measure Category: Building Envelope
Measure Type: window Glass Type j

EEM Run Surnmary:

Create Run Delete Run *¥*% Press 'EEM Run Details' button ***
Hokk to describe measure Aok

Baseline Run Marne
Baseling Desian LI

Froject & Baseline Run LCC Data... I EEM Run Details... b EEM Run LCC Data... |

Help @)  Einish S
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EEM Wizard: Step 2, 3 eQUEST Module 1

The following screen simply shows an example of what you will see. Although every option you
select for an EEM run will produce a different screen at this point, they all have some basic
similarities. The screen will display the baseline design of the energy model so that you know
what you are starting with. This information can not be edited in this window.

B Energy Efficiency Measure Details 21xl
\wmdow Glass Type EEM Details
Baseline Design - Glass Type Definitions
Glass Categony Glass Type Frame Type
1: Double Clr/Tint Double Clear 1/4in, 1/2in Air (2004} Alurmn wfo Brk, Fixed
2: Double ClrATint Couble Bronze 1/4in, 1/4in Air (2203} Alumn wfo Brk, Fixed
\ Window Glass Type EEM - Glass Type Definitions
Glass Categony Glass Type Frame Type
8| Couble ClrATint - IDoubIe Clear 1/4in, 1/2in Air (2004 j IAIum wio Brl, Fixed j
2 IDouhIe ClrsTint j IDoubIe Bronze 1/4in, 1/4in Air (2203) j Inlum wio Brl, Fixed j
B I- select another - 'l

Help Q) £t

The EEM Run Details screen will also show a section where you can modify the measure type you
have selected. This section is what will define the EEM run. For example, the screen above
allows the user to change window glazing types for two types of windows that appear in the
baseline design. When you are all finished, click Done and you will be refurned to the Main EEM
Wizard screen.

STEP 3: ADD ADDITIONAL EEM RUNS

eQUEST allows you to create up to ten EEM runs that can be compared with your baseline
energy model. To create an additional run, click Create Run on the Main EEM Wizard screen.

s " eQUEST Energy Efficiency Measures (EEM) Wizard -4 |

— EEM Run Information

Select Measure to Wiew/Edit: EEM Run Mame: window Glass Type EEM
window Glass Type EEM -
Measure Category: Building Envelope
Measure Type: window Glass Type j

EEM Run Surmmary:
=y
Delete Run #*% Press 'EEM Run Details' buthon ###%
Hkk to describe measure ek

Baseline Run Mame

48 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs EEM Wizard: Step 3

This will bring up the Energy Efficiency Measure Creation screen again. Just like the first run,
choose a Measure Category and a Measure Type. Af this point you will also be asked to choose
to Apply Measure To either the baseline run or one of the already created EEMs. This is an
important selection because it has many implications for your energy model comparison results.
If you apply the run (call it R1) to the baseline run (call it B), eQUEST will compare R1 to B directly.
If you then proceed to create an additional run (R2), and apply it to R1, e QUEST will compare R2
to R1. However, if you apply R2 to the baseline design, e QUEST will compare R2 to B.

8 Energy Efficiency Measure Creation 2=
EEM Run Information

Measure Category: IBul\dlng Envelope j

Measure Type: IWindnw Exterior Shading j

Apply Measure To: IWlndow Glass Type EEM j
- baseling run -
‘window Glass Type EEM
Help w oK Cancel a

The EEM Wizard allows for either an individual or overall cumulative comparison of each energy
model modification. Comparing each new run directly to the baseline run is helpful for
investigating several opfions for the same measure type, such as in comparing several high-
performance glazing systems or several different DHW boilers. Applying runs to previously made
runs (also called “stacking” or “cascading” runs) is highly useful when you are looking at different
types of energy efficiency measures together. An example of this would be trying to determine
which combination of high-performance glazing, shading devices, and window area achieves
the greatest balance between energy performance and daylighting. This may sound a bit
confusing at first, but it will make more sense when we look at the results reports for the EEM
Wizard that eQUEST creates.

- baseline run - Use for comparing multiple options for one measure type

Another EEM run | Use for stacking/cascading options for a baseline energy design

After you make your selections in the Energy Efficiency Measure Creation screen, click OK to go
back to the EEM Wizard main screen. You will notice when you return to the main EEM Wizard
screen, you have the ability to change these settings.

When you are finished adding EEM runs, click Finish to exit the wizard.

E " eQUEST Energy Efficiency Measures (EEM) Wizard d |

— EEM Run Information

Select Measure to View/Edit: EEM Run Marme: Iwindgw Glass Type EEM
Window Ext Shading EEM o
window Glass Type EEM Measure Category: Building Envelope

Measure Type: window Glass Type
Apply Measure To: - baseline run - j’
EEM Run Surmmary!
=
Create Run Delete Run ##% Press 'EEM Run Details' butkon ##**
Ak to describe measure Ak
Baseline Run Mame
IBaseIine Design ;I
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EEM Wizard: Step 3, 4 eQUEST Module 1

Part of the purpose of this module is to help you get comfortable with e QUEST and explain some
features and program workings that the Help and Infroductory Manual for the program skim
over. To that end, the appendix to this module includes screen prints and explanations of each
EEM Wizard Measure Type with general explanations of the seftings in the screen. For a basic list
of the EEM categories and types, tfurn back to page 46. Please refer to this if you would like
more information regarding the options in this wizard. This portion of the module will move on to
simulating the building and analyzing the reports.

STEP 4: SIMULATE THE BUILDING.

Since you have exited the wizard, you should now be in the Main eQUEST Screen. If you have no
more energy model or EEM run changes, simulate your energy model by clicking Simulate
Building Performance.

(5 tmbule 1 Emard: - RECTANGLE pod2 - cGARST Guick Enery Smbation Tool CIE]
Flo £t Ven Mode fok Hep

D=E@ PSS &t oo ryrEROS OB
7R ] ] e ¢ W WX F 6 s
5[ 200 D Geamenry | Soreadihan | sumemary |

Now that you have EEM runs in your model, you will be prompted in the EEM Run Selection
screen to pick the runs you would like to simulate. Check these runs and click Simulate.

EEM Run Selection =]

EEM Runs:
[W|Baseline Design Flace a checlk next to each
EEM run you would like to

[wBetter Glazing I
wiadd Davlighting hawve simulated.

o D
Cancel |
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 4

This tfime you will see several screens appear while eQUEST is quickly performing thousands of
energy calculations for you. When it is finished you will be asked if you would like to view the
results or return to the main eQUEST screen. Click View Summary Results/Reports... and the Main
Reports Window will appear again.

Simulation{s) Complete 5'

1 Runi(s) Cornpleted Successfully

scription

View Summary Results/Reports..,

View Detailed Simulation Output File... |

When the Main Results Window appears, select the Reports tab.

[2]Maodule 1 Example - RECTANGLE.pd2 - eQUEST Quick Energy Simulation Tool
File Edit ¥iew Mode Tooks Help

[DEdt=rs essusemms s @

alx
E’ B Return to Building
i Description Mode
alx|
Rectangle - ted - tes| : .
E - "Eéaa?nsnw(::‘e‘:é; ) Electric Consumption (kWh)

) Baseline Design (x000)
lodule 1 Example - RECTAN
[[F Better Glazing + Add Dayl
~{3][2 Add Daylighting
{2 Better Glazing
[1]IF Baseline Design
=4 Module 1 Example - SQUARE
[E Baseline Desian
roject 6
-~ [3) Baseline Design

Jan Dec

Jan Dec
Run 1, 1075 8 10,78
Run 2, 1061 10,62
Run 3, 7.60 7.78
Run 4,

Run 5

1. Module 1 Example - RECTANGLE - Baseline Design (07/17/08 @ 15:26)
2, Module 1 Example - RECTANGLE - Better Glazing (07/17/08 @ 15:26)
3, Module 1 Example - RECTANGLE - Add Daylighting (07/17/08 @ 15:26)

ot How Dec

Jan Feb Mar Apr May Oct Now Dec

9270 6745 3869 1632 s.18 b b 406 5250 8742
78.07 5573 2999 1204 3.42 h b b d 250 41,57 7238
103,39 7845 S0.87 2585 1040 62,09 3782

Gas Consumption (Btu)

(x000,000)

Jan Feb Mar Apr May Jun Sep

eQUEST 3.61,5360 Manthly Tutal Energy Consumption

=] Reports  Sbrojects | Runs

Ready

Created by Integrated Design Lab—Bozeman 51



MODULE TEXT

Ordering Runs eQUEST Module 1

HOW TO ORDER RUNS IN eQUEST

Before we get into reviewing the reports, a few comments need to be made about the way that
eQUEST orders runs in the reports. Select the Monthly Total Energy Consumption report and click
the Projects/Runs tab at the bottom left corner of the Main Reports Window. This will bring up
the Runs tab. This tab contains a list of all of the EEM runs in your project. You will notice that
each run has a number next to it. This number tells you the order of the runs as they appear in
the report displayed on the screen. It is in this tab that you have the option of selecting and
deselecting runs for comparison in the reports or reordering the runs as alternatives. (Notfe: The
numbers will be unavailable if you do not have a Comparison or Parametric Run Report
selected.)

To deselect a run, simply click the number next to the run and it will disappear. It is a little more
complicated to make a run reappear in areport. eQUEST assumes that the last run you select is
the one that you would like to appear as “1" or the “baseline.” The easiest way to reorder the
runs is to deselect them all, and then select them in order from 10 (or however many runs you
have or want to display) to 1. For example, you would select run 6, then 5, then 4, all the way to
the base case. eQUEST will first display a “1" next to run 6, then will change it fo a “2" when you
select run 5, etc. Ultimately everything will appear in the correct order. Just remember that the
last run you select will be the run that e QUEST makes number 1, or the base case.

eQUEST will allow you to change the order of the runs, which can be useful when trying to show
trends in energy efficiency. However, please note that e QUEST will not associate graph colors
with specific runs. Instead eQUEST will assign each number a color and maintain that color
scheme throughout the reports. (For example, the baseline is always medium blue and EEM Run
2 always gray.) In other words, if you reorder the runs, the color for each run will change based
on its placement in the list. To avoid confusion, pay attention to the legend that eQUEST
includes with every report.

Below are two examples that graphically depict how eQUEST orders runs and how they can be
changed.

For this order: For this order:
Select this first. ﬁ Project 1 EI--@ Project 1
el .| 7] E] E-Window Ext Shading EEM ~{5]IF &-Window Ext Shading EEM
~{6]lE S-W!ndnw Glass Type EEM select this last. L S-W!nduw Glass Type EEM
~{5][F 4-window Area EEM el | 1| 2] 4-Window Area EEM
~{4][F 3-Grnd Floor Insul EEM -{3][@ 3-Grnd Floor Insul EEM
~{3][3 2-Ext wal Insul EEM select this first. {43 2-Ext wall Insul EEM
select this last ~{2][g 1-Roof Insul EEM el | F| 2] 1-Roof Insul EEM
el .| 1 | [ Baseling Design - 2|13 Baseline Design

eQUEST will also allow you to add runs from other projects that are stored in the same folder. This
can be useful if you need to compare multiple base cases for a project design. If you are saving
your projects in the default eQUEST Projects Folder location, every project in that folder will
appear in the Projects/Runs list. eQUEST retains all of the information from the last building
simulation for each project run. You can add mulliple runs from these other projects in
comparison reports. Just keep in mind the selecting order described above, as it applies when
comparing different projects as well.
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 5

STEP 5: REVIEW THE RESULTS.

Since this screen should already be familiar to you, we will skip right o the reports that pertain to
our analysis. Instead of looking at the Single-Run Reports that only give us information about the
baseline design (or whichever design is highlighted in the Projects/Runs tab) we are interested in
the Comparison Reports as they tell us about the EEM runs and how they perform when
compared to the baseline design and each other.

\I:I Comparison Reports

Maonthly Tokal Energy Consurmption
%] Annual Utility Bills by Rate

~{[] Mankhly Utility Bills

&nnual Energy by Enduse

Annual Electric Use by Run and Enduse
Life-Cyile Cosks Summary

Life-Cycle Savings Graph

Life-Cycle Savings Comparison

=-{_1] Single-Run Reports

Mankbly Energy Consurnplion by Enduse
Annual Energy Consumption by Enduse
~{=] Monthly Utility Bills - &l Rakes

Monkbly Peak Demand by Enduse
Annual Peak Demand by Enduse
Monthly Electric Peak Day Load Praofiles
=-/_1 Parametric Run Reports

Annual Building Surmmary

Annual Enduse Summary
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EEM Wizard: Step 5 eQUEST Module 1

Now that you have the Reports tab visible in the window, select the first Comparison Run report,
Monthly Total Energy Consumption.

Electric ion (kwh) |

1. Module 1 Example - RECTANGLE - Baseline Design (07/17/08 @ 15:26)
2. Module | Example - RECTANGLE - Better Glazing (07/17/08 @ 15:26)
3. Module | Example - RECTANGLE - Add Daylighting (07/17/08 @ 15:26)

T

We now need to select all of our EEM Runs in the correct order. Click on the Projects/Runs tab.

B 1. Module 1 Example -
] 2 Module 1 Example -
B 3 Module 1 Example -

K
(x000,000)

1z0

100

a
< i Reports I EProjects ! Runsl Jan Feb Mar fYalg

Ready
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Basic Energy Modeling and Comparative Runs Comparing Multiple Projects

A list of all of your projects and their corresponding EEM Runs will appear. You can see how the
EEM runs that relate to our project have numbers to the left of them. This will tell you the order
in which the runs and the baseline will appear in the graphs. eQUEST always assumes that the
run marked “1" is the baseline, regardless of your labeling system. Also, if you have stacked
runs, eQUEST will calculate the runs according to those cascades. This means that the reports
ordering system is actually independent of the calculations and only has to do with the way
that results are displayed in e QUEST.

nge das

COMPARING MULTIPLE PROJECTS

As you can see in this screen, the runs are ordered in the way that we set them up in the EEM
Wizard. You will also notfice another project in the list. This project was created when we were
discussing the SD Wizard. We are going to add this project info our comparison reports as well
to demonstrate how to use this feature of comparing multiple projects. This will also be useful
as we discuss the reports and what they mean.

To add the Baseline Design of the other project, click in the box next to the Baseline Design for
that project. This will add a number “1" next to this run and reorder the other runs. Remember,
the last box that you click becomes the first run in the charts. You will see the following screen
after you have done this.

] e 1 Exsmple - RACTANAL 2 - cGRRST
Fle Edt Vew Mode Took Help
[D@@ime détoneramovr @a

Ratun to Bulding
Deonphon Mode
= [ Restarmle - converted - tesk
& wrdow Acea BEM
5 Barislen Dosgn
= ) ol | Examle - RICTANGLE ectric Consumption (kWh)
T Dether Bacing + Add Davightng ]
T ass
A better Gasrg
2T Daeiea
(0 Mindute | Example: - SOUARE
1 Buieire
ol Peapect &
& Daseir s
Jun Jul Aug Sep oct
Jun Wl Aeg  Sen  Oet
1239 13.98 18.58 16.75 1231 1208
1 1303 17 1560 1284 1158
e 1274 1678 1520 1256 1
728 a.34 e 10.44 asn 183
sle - SCUARE - Baseling Design (07/17/08 @ 14:01) |
_ TA Bassline Design (07/17/08 @ 15:26) |
3. Module 1 Example - RECTANGLE - Better Glazing (07/17/08 @ 15:26) |
E 4 Module 1 Example - - 4dd Daylighting (07/17/08 @ 15:26) |
Gas Consumption (Btu) |
Reedy

Now we can discuss the Comparison Reports.
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MODULE TEXT

Comparison Reports eQUEST Module 1

Monthly Energy Consumption

This report compares the electric and gas consumption of each baseline and EEM run. As with
the Single Run Reports, you need to pay attention to the units and scales of the graphs so that
you are not comparing fuel types inaccurately.

As we have mentioned before, eQUEST assigns each run a certain color. These colors will
remain consistent through these types of reports UNLESS YOU CHANGE THE ORDER OF THE RUNS.
For example, every run that is assigned “1"” will always be medium blue, “2" will always be gray,
etc. Keep thisin mind as you are analyzing report data.

As you can see from this report, some runs perform better on the electricity side and others on
the gas side. Exploring more reports will help you determine which run would be the most
energy-efficient design.

Electric Consumptio

20

15

10

5

a

Jan Feb Mar Apr May Jun Jul Aug Sep oct MNov Dec
Jan Feh Mar Apr May Jun Jul Aug Sep Oct MNow Dec Total

Fun 1. 10.96 .92 10.95 11.94 12.39 13.98 18.98 16.75 13.31 1z.08 .08 1097 152.22
Fun 2. 10.75 9.73 10.73 11.57 11.91 13.03 17.26 15.60 12.84 11.a8 9.78 10.76 145.85
RFun 3. 10.61 0.60 10.59 11.41 11.72 12.74 16.76 15.20 12.56 11.69 0.66 10.62 143.16
Run 4. 7.60 6.55 6.87 7.14 7.26 8.34 11.78 10.44 8.50 7.83 6.82 7.78 96,90
Run 5. 747 6.41 6.68 6.88 6.07 7.03 11.10 9.89 8.11 7.62 6.70 765 9341

. Module 1 Example - SQUARE - Baseline Design (07/17/08 @ 14:01)

. Module 1 Example - RECTANGLE - Baseline Design (07/17/08 @ 15:26)

. Module 1 Example - RECTANGLE - Better Glazing (07/17/08 @ 15,26)

. Module 1 Example - RECTANGLE - Add Daylighting (07/17/08 @ 15:26)

. Module 1 Example - RECTANGLE - Better Glazing + Add Daylighting (07/17/08 @ 15:26)

- Gas Consumptio @)

EONCON

120

100

=lu}

50

40

20

a

Jan Feb Mar Apr May Jun Jul Aug Sep oct MNow Dec
Jan Feh Mar Apr May Jun Jul Aug Sep Oct MNow Dec Total

Fun 1. 92.52 64,10 31.95 11.03 3.04 2.18 2.21 2.11 1.93 2.92 50.00 86.60 350,58
Fun 2. 92.70 67.45 38.69 15.92 5.18 2.18 2.21 2.11 1.93 4.06 52.50 87.42 373.36
RFun 3. 78.07 55.73 29.99 12.04 3.42 2.18 2.21 2.11 1.93 2.50 41.57 72.36 304.12
RFun 4. 103.39 78.45 50.87 25.85 10.00 232 z2.21 z.11 1.54 7.48 62.09 97.62 444,34
Fun 5. 89.58 67 .61 42,95 20.95 7.69 2.20 2.21 2.11 1.94 4.42 51.62 83.38 376.67
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Basic Energy Modeling and Comparative Runs Comparison Reports

Annual Utility Bills by Rate

This report compares the total annual utility costs for each run, but breaks them down into
electric and gas charges. The total annual cost can be found in the legend below the graph
at the end of each line. As you can see, Run 5 saves the most electricity and gas, and
therefore has the lowest annual bill.

(x000) Annual Utility Bills ($)

18
16

14

12

10

1 2 3 4 5
Selected Runs (see bottom legend)

[0 NWE-GSEDS-1-SecNDem-Sm B NWE-D-GSG-1-NRGas-G09<300CFH

Module 1 Example - SQUARE - Baseline Design {(07/17/08 @ 14:01) (annual bill: $ 17,941}

Module 1 Example - RECTANGLE - Baselineg Design (07/17,/08 @ 15:26) {annual bill; § 17,695)

Module 1 Example - RECTANGLE - Better Glazing [07/17/08 @ 15:26) (annual bil: $ 16,553)

Module 1 Example - RECTANGLE - Add Daylightng [07/17/08 @ 15:26) (annual bill: § 14,429)

Module 1 Example - RECTANGLE - Better Glazing + Add Daylighting (07/17/08 @ 15:26) (annual bill: $ 13,240)

SR
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Comparison Reports

eQUEST Module 1

Monthly Utility Bills

Like the annual report, this report shows the total utility costs for each run, but breaks them
down into months so that issues during certain times of the year can be isolated.
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Monthly Utility Bills ($) |

Jun Jul A

Module 1 Example - SQUARE - Baseline Design (07/17/08 @ 14:01)
Module 1 Example - RECTANGLE - Baseline Design (07/17/08 @ 15:26)
Module 1 Example - RECTANGLE - Better Glazing (07/17/08 @ 15:26)
Module 1 Example - RECTANGLE - Add Daylighting (07/17/08 @ 15:26)

[ |
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Module 1 Example - RECTANGLE - Better Glazing + Add Daylighting (07/17/08 @ 15:26)
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Basic Energy Modeling and Comparative Runs Comparison Reports

Annual Energy by Enduse

Like the comparable single-run report, this report breaks down the energy usage info load
categories so that you can isolate specific load problem areas and compare them for each
run. Forinstance, run 4 requires much more space heating than any other run. It has, however,
one of the lowest space cooling demands. This is probably because with the addition of
daylight sensors, the lights are off more and generated less heat, requiring more space heating
but less space cooling. Remember that because of unit changes and graph scales you
cannoft directly compare electricity use to gas use. You can review the BEPS Report in the DOE
-2 Reports (see page 36) for each run or look back at the utility cost reports to compare overall
energy usage between runs.

Annual Energy Consumption by Enduse

Area Lighting
Task Lighting
Misc, Equipment
Exterior Usage
Wentilation
Pumps and Misc,
Refrigeration

Space Coolinga

Heat Rejection

Ht Pump Suppl.

Water Heating E

0 10 20 30 40 50 &0 YO 80 0] 100 200 300 400 50cC
Electric Use (kivh x000) Fuel Use (Btu x000,000)

Module 1 Example - SQUARE - Baseline Design {(07/17/08 @ 14:01)

Module 1 Example - RECTANGLE - Baseline Design (07/17/08 @ 15:26)

Module 1 Example - RECTANGLE - Better Glazing (07/17/08 @ 15.26)

Module 1 Example - RECTANGLE - &dd Daylighting (07/17/08 @ 15:26)

Module 1 Example - RECTANGLE - Better Glazing + &dd Davlighting (07/17/08 @ 15:26)

[ |
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Comparison Reports eQUEST Module 1

Annual Electric Use by Run and Enduse

This graph shows the electricity usage for each run broken down into load categories. As you
can see, Runs 4 and 5 take advantage of daylighting which causes the area lighting load
(yellow) to be reduced considerably as compared to the other runs.

Annual Electric Consumption (kWh) |

1 2 3 4 =

Selected Runs (see bottom legend)

(x000)

160
140
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&0
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[ ] areaLighting [] Exterior Usage [0 water Heating [l Refrigeration
B Task Lighting B Fumps & Aux. B Ht Pump Supp. B Heat Rejection
Misc. Equipment [ ‘entilation Fans B space Heating B space Cooling

Module 1 Example - SQUARE - Baseline Design (07/17/08 @ 14:01)

Module 1 Example - RECTANGLE - Baseline Design (07/17/08 @ 15:26)

Module 1 Example - RECTANGLE - Better Glazing (07/17/08 @ 15:26)

Module 1 Example - RECTANGLE - Add Daylighting (07/17/08 @ 15:26)

Module 1 Example - RECTANGLE - Better Glazing + Add Davlighting (07/17/08 @ 15:26)

o L e
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 6

STEP é: MAKE CHANGES IF NECESSARY.

Once you have completed analyzing your results, you can return to the Main e QUEST Window
by clicking Return to Building Description Mode in the Reports View. At this point you can
choose to save the model (Fle—Save) and exit the program (File—Exit), or continue to modify
your energy model in the SD Wizard and add more EEM runs. To continue modifying the model,
click Building Creation Wizard on the Action Toolbar and the SD Wizard will open. (Keep in
mind that eQUEST thinks in a linear fashion.) To add more EEM runs, click Energy Efficiency
Measure Wizard on the Action Toolbar. To view your latest simulation results, click Review
Simulation Results View.

(3] Moddie: 1 Exarnphe - SOUARE.pel? - cQUEST Quuick Energy Smaation Tool

[3]Module 1 Example - RECTANGLE_hourly end use.pd2 - eQUEST Quick Energy Simulation Tool
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You can make changes in your eQUEST model and then run your building simulation as many
times as you wish. After the building is simulated, you will be able to review the updated results
reports for the energy model. Keep updating the SD Wizard Form and the EEM Forms as you
make changes. They will continue to be a convenient tool, and help you track the changes
you make in your energy model.
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MODULE TEXT

Conclusion eQUEST Module 1

CONCLUSION

Energy modeling, especially when considered early in the design process, can have a
significant effect on the quality and energy efficiency of the design. It is a simple way fo
consider the impact of sustainable strategies, identify positive and negative features, and
determine ways to improve overall energy efficiency and building performance. By using the
information outlined in this module, anyone can easily create a simple energy model and
analyze its energy usage.

For information on how to analyze a more detailed energy model, please read e QUEST Module
2: Intermediate Energy Modeling.

For information about performing Life-Cycle Cost Analysis through eQUEST, refer to eQUEST
Module 3: Life Cycle Cost Analysis.

For information on more complex energy modeling, see eQUEST Module 4: Advanced Energy
Modeling and Complex Comparative Runs.

Thanks to the people supporting the Integrated Design Lab—Bozeman:
e Northwest Energy Efficiency Alliance

e NorthWestern Energy in Montana

e School of Architecture, Montana State University
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Basic Energy Modeling and Comparative Runs Introduction

INTRODUCTION

This appendix explores more of the features and options provided in the Energy Efficiency
Measures Wizard. Each Measure Type allows specific data about envelope, loads, or systems
to be inputted in the EEM Details Screen.

EEM runs that you create can be compared to either a baseline design or analyzed in a
'stacked’ format with or against other inputted measures types. It is easy to apply each run to
either the baseline run or to a previous run for comparison. The Apply Measure To opfion is
found on either the EEM Creation dialogue box or the Main EEM Wizard screen . Both are
shown below.

= " Energy Efficiency Measure Creation 2lx|

— EEM Run Information

Measure Category: IEuiI:Iing Envelope j
Measure Type: IR:::uf Inzulation j
Apply Measure To: >|Grnu:| Floor Insul EEM j

Grnd Floor Insul EEM

Help ‘_’) [a]s % Cancel E

|E>ct wall Insul EEM

: " eQUEST Energy Efficiency Measures (EEM) Wizard 21l

— EEM Run Information

Select Measure to View/Edit: EEM Run Name: Grnd Floor Insul EEM
Ext Wall Insul EEM o
Grnd Floor Insul EEM Measure Category: Building Envelope
Measure Type: IGr::uun:I Floor Insulation j
Apply Measure To: I- baseline run - j
EEM Run Summary:

Delete Run | *** Press 'EEM Run Details’ button ***
Bl s

to describe measure

Baseline Run Name
Baseline Design ;I

Project & Baseline Run LCC Data... EEM Run Details... EEM Run LCC Data... |

Help @)  Finish B

Integrated Design Lab, Bozeman, Montana A3




Introduction €eQUEST Module 1

For the purposes of this appendix, the focus will be on the options available in each of the EEM
Detail screens for each of the listed Measure Types. All the EEM Detail screens in the appendix
show examples of measure types as compared to a baseline run. The baseline run is shown on
each screen, but not available for editing. eQUEST displays the EEM Detail screens this way so
as to show you what your measure run is going to be compared against. If you were to apply
the measure to a previous run, the previous run would be displayed here instead.

5 " Energy Efficiency Measure Details cd |

— Window Area EEM Details

EEM Run Name: Window Area EEM
Glass Type(s)**: 1 2 1 2

Typ Win Width (ft)*: 0.00 0.00 [ 0.00
Window Height (ft): 5.22 5.22 | s.22 || 5.22
Window Sill Ht (ft): 3.00 3.00 | 3.00 | | 3.00

% North Window: 53.3 0.0 | 53.3 | | 0.0

% South Window: 0.0 53.3 | 0.0 | 53.3

% East Window: 0.0 53.3 | 0.0 | 53.3

% West Window: 0.0 53.3 | 0.0 | 53.3

* A width of O results in ocne long window per facet {chedk box if window width is to take precedence over % window)
## (Glass Types: 1) Double Clear 1/4in, 1/2in Air (2004)
2) Double Bronze 1/4in, 1/4in Air (2203)

Help ?) Cone %
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Basic Energy Modeling and Comparative Runs EEMs

Building Envelope

& “Energy Efficiency Measure Creation 2= Roof Insulation
— EEM Run Information Exterior Wall Insulation
Ground Floor Insulation

Measure Category: Building Envelope j Window Area
Window Glass Type

Window Exterior Shading
Skylight Area

Measure Type:!

The first three Measure Types in the Building Envelope category deal with construction types
and insulation inputs for the roof, walls and floors. These Measure Types could be useful in
considering such factors as energy loss due to thermal bridging and the point at which
insulation values surpass a margin of diminishing returns. The following pages of insulation
Measure Types show an example of insulation options for different construction types.

E Energy Efficiency Measure Details I 3

— Roof Insulation EEM Details

EEM Run Mame: Baseline Design Roof Inzul EEM

Construction: Metal Frame, = 24 in. 0.c. Wood Advanced Frame, = 24 in. ol
Exterior Insul; 3 in. polyurethane (R-18) Il in. polvisocyanurate (R-7) j
Additional Insul: - no batt or rad barrier - IR-BS hatt, no rad barrier j

Integrated Design Lab, Bozeman, Montana A5



EEMs €eQUEST Module 1

Building Envelope

Roof Insulation s " Energy Efficiency Measure Creation 7%
Exterior Wall Insulation — EEM Run Information

Ground Floor Insulation

Window Area Measure Category: Building Envelope j
Window Glass Type

Window Exterior Shading
Skylight Area

Measure Type:

The Exterior Wall Insulation EEM is similar fo the roof insulation options. This wizard screen offers
the ability fo compare energy efficiencies of varying wall construction types such as wood
framing, metal framing, and masonry structures. This screen also offers varying insulation
options based on the construction types chosen.

E Energy Efficiency Measure Details I 3

— Exterior Wall Insulation EEM Details

EEM Run Mame: Baseline Design Ext Wall Insul EEM
Construction: Metal Frame, 2x6, 24 in. o.c.

Exterior Insul; 3f4in. fiber bd sheathing [R-2) Il in. polvisocyanurate (R-7) j
Additional Insul: | R-19 batt | Perlite Filled =l
Interior Insul: - no board insulation - IR-].3 wd furred insul j

Help ?) Done %
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Basic Energy Modeling and Comparative Runs EEMs

Building Envelope

& * Energy Efficiency Measure Creation e | Roof Insulation
— EEM Run Information Exterior Wall Insulation
Ground Floor Insulation

Measure Cateqory: Building Envelope j Window Area

Window Glass Type
Window Exterior Shading
Skylight Area

Measure Type: Ground Floor Insulation

Help tj} oK % Cancel m

The Ground Floor Insulation EEM screen considers substructure energy efficiency details such as
exposure to the ground, slab connection details, and interior floor finishes that can provide
differing insulative properties and better thermal characteristics.

g ' Energy Efficiency Measure Details e |

— Ground Floor Insulation EEM Details

EEM Run Name: Baseline Design Grnd Floor Insul EEM

Exposure: Earth Contact = nditioned Spac

Construction: & in. Concrete IE in. Concrete j
Ext/Cav Insul: - no perimeter insulation - |3 in. polyurethane (R-18) j
Interior Insul: I- no board insulation - j
Concrete Cap: I- no concrete cap - j
Interior Finish: Vinyl Tile ICarpet with fiber pad j
Slab Edge V¥ Slab Penetrates Wall Flane
Insulation: |3 in. polyurethane (R-18) j
Finish: IStu:::u.-"Gunite j

Help ?) Done %
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EEMs €eQUEST Module 1

Building Envelope

Roof Insulation 2 Energy Efficiency Measure Creation 2lx]
Exterior Wall Insulation — EEM Run Information

Ground Floor Insulation

Window Area Measure Category: Building Envelope j
Window Glass Type

Window Exterior Shading

Skylight Area Measure Type:

Help w oK % Cancel a

The Window Area EEM details screen is almost identical to the SD Wizard screen. The options
allow you to enter either window area percentages per wall or known window widths and
heights. It should be noted that window widths equal glass plus a typical 2" frame. Glass types
can be associated with specific window orientations. Additional glass types can be included in
the following measure type—Window Glass Types EEM—on the next page. This EEM screen
differs from our baseline comparison format to show the added glass type.

g~ Energy Efficiency Measure Details ed b

— Window Area EEM Details

EEM Run Name: Window Glass Type EEM Window Area EEM
Glass Type(s)**: 1 2 3 1 2 3
Typ Win Width (ft)*: 0.00 0.00 0.00 | o.00 | 0.00 | .00}
Window Height [ft): 5.22 5.22 0.00 | 5.22 | | 5.22 | | 4.00
Window Sill Ht (ft): 3.00 3.00 0.00 | 3.00 | | 3.00 | | 3.00
% Morth Window: 53.3 0.0 0.0 | 53.3 | | 0.0 | 0.0
5%, South Window: 0.0 53.3 0.0 | 0.0 | o | 44.0
%%, East Window: 0.0 53.3 0.0 | 0.0 ] 53.3 | | 0.0
3% West Window: 0.0 53.3 0.0 | 0.0 | 53.3 | | 0.0
* A width of O results in ocne long window per facet {chedk box if window width is to take precedence over % window)
#+ Glass Types: 1) Double Clear 1/4in, 1/2in Air (2004)

2} Double Bronze 1/4in, 1/4in Air {2203

3} Dbl Low-E (e3—.4) Clear 1/8in, 1/4in Air (2500)

Help t_") Done %
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Basic Energy Modeling and Comparative Runs EEMs

Building Envelope

s " Energy Efficiency Measure Creation ed Roof Insulation
~ EEM Run Information Exterior Wall Insulation
Ground Floor Insulation

Measure Category; Building Envelope j Window Area

Window Glass Type
Window Exterior Shading
Skylight Area

Measure Type:

Help ‘.’) ok % Cancel B

This EEM is set up just like the SD Wizard opfions for establishing window glass types in your
baseline model. The screen below shows the glass types that were set up and applied to the
EEM on the previous page. eQUEST provides many glass examples and frame types for energy
comparisons.

= " Energy Efficiency Measure Details 21 x|

— Window Glass Type EEM Details

Baseline Design - Glass Type Definitions

Zlass Category Glass Type Frame Type
1: Double Clr/Tint Double Clear 1/4in, 1/2in Air (2004) Alum wyo Brk, Fixed
2: Double Clr/Tint Double Bronze 1/4in, 1/4in Air (2203) Alum wyo Brk, Fixed

window Glass Type EEM - Glass Type Definitions

Glass Category Glas Type Frame Type

1: IDDubIe Clr/Tint j IDDubIe Clear 1/4in, 1/2in Air (2004) j IAIum w/o Brk, Fixed j
S IDoubIe Clr/Tint j IDc-ubIe Bronze 1/4in, 1/4in Air (2203) j IAIum w/o Brk, Fixed j
3: |Double Low-E j IDbI Low-E (e3=.4) Clear 1/8in, 1/4in Air (2600) j IAIum w/o Brk, Fixed j

Single PPG -

Single Pilkington

Sinagle Clr/Tint

Single Reflective

Single Low-E Help 9‘) Done %

Single Electro

Double Clr/Tint (2006 version)

Double AFG

Double Visteon
Double Cardinal
Double Guardian
Double PPG
Double Viracon
Double Pilkington
Double Clr/Tint
Double Reflective

Double Low-E

Double Electro

Triple Clr (2006 version)

Triple Southwall

Triple Clr

Triple Low-E —
-

uadrunle | nw-F
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EEMs €eQUEST Module 1

Building Envelope

Roof Insulation 2 Energy Efficiency Measure Creation 2lx]
Exterior Wall Insulation — EEM Run Information

Ground Floor Insulation

Window Area Measure Category: Building Envelope j
Window Glass Type

Window Exterior Shading

Skyﬁgh’r Area Measure Type: xterior Shading

Window overhangs and vertical fins are valuable considerations for shading unwanted solar
heat gain. The EEM detail screen allows you to manipulate which windows receive overhangs
or fins. This can be done by floor, orientation, or glass type. The distance from window option
for overhangs recognizes positive values as the distance above the window and negative
values as the distance below the top of the window that can be used for the construction of
light shelves. The same process for the fins assumes positive and negative values in relation fo
the window edge.

§ " Energy Efficiency Measure Details e |

— Window Exterior Shading EEM Details

EEM Fun Mare: Baseline Design window Ext Shading EEM
Shade Type: Owerhangs Fins Owerhangs Fins
Presence: Mone Mone IAII Windows 'l all Windows

Drist, from Win: 0.00 | ft 0.00  ft
Maorth Depth: 000 ft 0.00  ft
South Depth: 000 ft 0.00 | ft
East Depth: 0.00  ft 0.00 | f

West Depth: 000 ft 0.00 | f

RERRE

—
e
—
—
e

Glass Type(s)*:

Model Shades: v v W v

# zlass Types: 1) Single Clear 1/8in (10007
23 Single Clear 1/2in (10007

Help ?) Done %
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Basic Energy Modeling and Comparative Runs EEMs

Building Envelope

i “Energy Efficiency Measure Creation 2= Roof Insulation
— EEM Run Information Exterior Wall Insulation
Ground Floor Insulation

Measure Category: Building Envelope j Window Area

Window Glass Type
Window Exterior Shading
Skylight Area

Measure Type:!

Help t_j) [a]’4 % Cancel m

Skylight Area EEM runs work similarly to the Window Area EEMs. Coverage of skylight area is
based on percentage. Exact placement is not necessary, but its location over a given zone
(perimeter, core or both) is important. Glazing type and skylight depth are other valuable
options to compare.

z "Energy Efficiency Measure Details 2x]
— Skylight Area EEM Details

EEM Run Mame: Baseline Design Skylight &rea EEM

Skylight Option: Mone
Coverage {90
Dimension 1 (ft):

Dimension 2 (ft):

Glazing Category: IDu:urrnadJ Alurm Frarme wlo Brk j
Glazing Type: IDI::I Acrylic White (Translucent) j
Light well Depth: I 4.0 ft

Help ‘!) Cone %
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Internal Loads

Daylighting 2 " Energy Efficiency Measure Creation 2=l
Lighting Power Density — EEM Run Information
Equipment Power Density

Measure Category; Internal Loads j

Measure Type: Davlighting

Help ?) oK % Cancel m

The Daylighting EEM allows you to compare different daylighting controls and settings fo
maximize efficiency. It allows you to choose between side lit and top lit controls, the number of
sensors, percentage of lights confrolled, and design light levels. Control Method provides
varying efficiencies and functions.

s " Energy Efficiency Measure Details 21x]

— Daylighting EEM Details

EEM Run Mame: Baseline Design Daylighting EEM
Floor(s): Graund Top Graund Top
Daylighting Option: None None [sigetit =] |TopLt 7]
# of Photosensors: ICne j ICne j
Photosensor 1 ——
Lights Controlled: | 100.0 /@ | 100.0 %
De=ign Light Lewvel: I 35.0 fe I 35.0 fo
Control Method: Gnd: Gnd: |Switched: Full - 2/3 - 1/3 - Off |

Top: M Fluorezcent: Dimming: down to 10% Lighkd

Help 9) Done %
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Basic Energy Modeling and Comparative Runs EEMs

Internal Loads

s " Energy Efficiency Measure Creation ed Daylighting
— EEM Run Information Lighting Power Density
Equipment Power Density

Measure Category; Internal Loads j

Measure Type: Lighting Power Density

Help ‘.’) ok % Cancel B

The Lighting Power Density EEM allows you to adjust the power and load percentages for
Activity Areas. The actual hourly ambient lighting power levels are a product of the lighting
density multiplied by the fractional value established in the hourly lighting schedules. This will
define the loads available for daylighting controls assuming window or skylight adjacencies.
This does not include task lighting. The lighting levels during unoccupied hours can also be
manipulated thus affecting lighting schedule multipliers. The defaults are based on the Activity
Area Type.

g Energy Efficiency Measure Details 2=

— Lighting Power Density EEM Details
Baseline Design Lighting Power EEM

L Lighting Unoccupied Lighting Unoceupied
Activity Areas Area (%) QS Ft) Load (%] (S qFt) Load (%3
1; Office (Executive/Private) 70.0 1.30 0.0 I 1.30 I 0.0
2 Corridor 10.0 0.60 10.0 [ o060 | 100
3: Lobby (Office Reception/Waiting) 5.0 1.10 10.0 I 1.10 I 10.0
4: Restrooms 5.0 0.60 0.0 [ o0s0 0.0
5: Conference Roorm 4.0 1.60 0.0 I 1.60 I 0.0
6: Mechanical/Electrical Room 4.0 0.70 0.0 I 0.70 I 0.0
7: Copy Room (photocopying equiprment) 2.0 1.50 0.0 I 1.50 I 0.0

Integrated Design Lab, Bozeman, Montana Al13
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Internal Loads

Daylighting : " Energy Efficiency Measure Creation 2lx]

Ligh‘ring Power Densi’ry — EEM Run Information
Equipment Power Density

Measure Category; Internal Loads j

Measure Type:

Equipment power density levels can be manipulated similarly to the Lighting Power Density
EEM. The EEM screen allows you to adjust the equipment plug loads during occupied and
unoccupied hours. The defaults for these inputs are based on the Activity Area Type.

: Energy Efficiency Measure Details 2=

— Equipment Power Density EEM Details

Baseline Design Equipment Power EEM

L Plug Leads Unoccupied FPlug Loeads Unoccupied
Activity Areas Area (%) (S Ft) Load (%] (S qFt) Load (%3
1; Office (Executive/Private) 70.0 1.50 0.0 I 1.50 I Z0.0
2 Corridor 10.0 0.20 0.0 I 0.0
3: Lobby (Office Reception/Waiting) 5.0 0.50 0.0 I .50 I 0.0
4: Restrooms 5.0 0.20 0.0 I 0.0
5: Conference Roorm 4.0 1.00 0.0 I 1.00 I 0.0
6: Mechanical/Electrical Room 4.0 0.z20 Z0.0 I 0.z0 I 20.0
7: Copy Room (photocopying equiprment) 2.0 3.00 20.0 I 3.00 I 20.0

Help ‘_)) Cone %
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Basic Energy Modeling and Comparative Runs EEMs

HVAC System

g “Energy Efficiency Measure Creation ed Thermostat Management
— EEM Run Information Fan Power & Control
Ventilation & Economizer

Measure Category; HWAZ System j Deck Reset

Package HVAC Efficiency

Measure Type:

Help ‘.’) ok % Cancel B

The Thermostat Management EEM details include cooling and heating setpoints pertaining to
each designated system. The cooling setpoint should be greater than or equal to the cooling
indoor design temperature. Inversely the heating setpoint should be less than or equal to the
heating indoor design temperature. Unoccupied dead band ranges will be greater than
occupied ranges.

5 "Energy Efficiency Measure Details 7] x|

— Thermostat Management EEM Details

Baseline Design

HWALL Syste mils): 1: Packaged Sgl Zone [, Furnace
Cccupied Unoccupied

Zaooling Setpaoints: 7a.0 °F gz.0 °F

Heating Setpaints: 70.0 °F 64.0 °F

TStat Managernent EEM
HWALL Systemis): 1: Packaged Sgl Zone [, Furnace
Cocupied Unoccupied

oF [ 820 eF

Heating Setpoints: 700 °F | 4.0 °F

Cooling Setpaints:

Help ‘!) Done %
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HVAC System

Thermostat Management s “Energy Efficiency Measure Creation x|
Fan Power & Control - EEM Run Information

Ventilation & Economizer

Deck Reset Measure Category: HWAC System j

Package HVAC Efficiency

Measure Type: Fan Power & Control

Help ?) oK % Cancel m

Fan power and control can be modified on this EEM detail screen. Supply fan power can be
defined by either of two units: in. WG = total static pressure (in inches of water) or BHP = Brake

Ho

rsepower. The default for motor efficiency is ‘High' in accordance with ASHRAE 90.1.

‘Standard’ setfting would pertain to older equipment in existing buildings. Design flow rates can

be

Alé

specified as a rafio or as an exact CFM.

: " Energy Efficiency Measure Details 7| x|

— Supply Fan Power & Control EEM Details

Baseline Design

HVAC Systemn 1: Packaged Sgl Zone DX, Furnace
Power: 1.25 in. WG Motor Efficiency: High
Flows: Auto-size Flow (with 1.15 safety factor)

Fan Power & Ctrl EEM

HVAC Systemn 1: Packaged Sgl Zone DX, Furnace
Power: I 1.25 Iin. W j Motor Efficiency: =~
Flow: ISpE:if-,.f j I 0 | afm

Created by Integrated Design Lab, Bozeman, Montana



Basic Energy Modeling and Comparative Runs EEMs

HVAC System

3" Energy Efficiency Measure Creation 2 x| Thermostat Management
— EEM Run Information Fan Power & Control
Ventilation & Economizer

Measure Category; HWYWAC System j Deck Reset

Package HVAC Efficiency

Measure Type: Ventilation & Economizer

Help 9) oK % Cancel B

The Ventilation and Economizer EEM Details screen relates to the specifics of your HVAC
system. The outside air multiplier sets a fractional value that allows for appropriate ventilation
based on the design flow rate. The economizer types available are either dry bulb
temperature or enthalpy. Systems that do not have direct outside factors (such as water
source heat pumps) do not have this economizer option. The high limit option is only available
for the dry-bulb economizer. Cannot Run with Economizer is the default option. This offers
freeze protection for the compressor.

= " Energy Efficiency Measure Details 2lx|

— Ventilation & Economizer EEM Details

Baseline Design
HWAC Systern{s): 1: Padkaged Sgl Zone DX, Furnace

Outside Air Mult: 1.00

Economizer(s)
Type: Drybulb Temperature
High Limit: 65.0 °F

Compressor: Cannot Run with Economizer

Vent & Economizer EEM
HWAC Systermn{s): 1: Padkaged Sgl Zone DX, Furnace

Outside Air Mult: 1.00

Economizer(s)

Type: IDr'y-I:uII: Temperature j
High Limit: I 65.0 |[F
Compressor: ICannct Run with Economizer j

Integrated Design Lab, Bozeman, Montana Al7



EEMs €eQUEST Module 1

HVAC System

Thermostat Management = “Energy Efficiency Measure Creation 2lx]
Fan Power & Control — EEM Run Information

Ventilation & Economizer

Deck Reset Measure Category: HVAC System j

Package HVAC Efficiency

Measure Type:

Help ?) oK % Cancel m

The Deck Reset screen will not always allow you to change information. This is determined
by the HVAC systems that you selected in the baseline energy model. As you can see in

this example only the second HVAC system prompted the ability for changes to be made in
the EEM Run.

" Energy Efficiency Measure Details 21 x|

— Deck Reset EEM Details

Baseline Design

HWVAG Systemis): 1: Padkaged Sgl fone DX, Furnace 2: Multizone Air Handler, HW Heat
Cold Deck Reset(s): Type: - none -
Hot Deck Reset({s): Type: - none -

Deck Reset EEM
System(s]: 1: Padkaged Sgl Zone DX, Furnace 2: Multizone Air Handler, HW Heat

Cold Deck Reset(s): Type: |Warmest ﬂ

Cooling Max: I 65 | BF
Cold Setpoint: I 55 | ®F

Hot Deck Reset(s): Type: |Cutside Air Resst ﬂ

- none -

Dutsil:le

Help ?J Cone %

Al18 Created by Integrated Design Lab, Bozeman, Montana




Basic Energy Modeling and Comparative Runs EEMs

HVAC System

E Energy Efficiency Measure Creaktion 2= Thermostat Management
— EEM Run Information Fan Power & Control

Ventilation & Economizer
Measure Category: HWAC System j Deck Reset
Package HVAC Efficiency

Measure Type: Package HYAC Efficiency

Help ‘_’) QK % Cancel a

This EEM screen defines the Package HVAC System efficiencies.

The cooling system is defined by the Energy Efficiency Ratio (EER). This is the ratio of net
cooling capacity (Btu/hr) to total rate of electrical energy (Watts).

The heating system is defined in a number of ways depending on the system type.
Efficiency —the instantaneous combustion efficiency —is the ratio of net heating capacity
(Btu/hr) to total rate of fuel required (Btu/hr), of a combustion heating system (e.g., a
furnace) under designated operating conditions.

Annual Fuel Utilization Efficiency (AFUE) — is a measure of the percentage of heat from the
combustion of gas or oil which is tfransferred to the space being heated during a year.
Coefficient of Performance (COP) — is the ratio of net heating capacity (Btu/hr) to total
rate of electrical energy (Waltts), of a heat pump system operating in heating mode, under
designated operating conditions (e.g., for air-cooled units, 47°F outdoor, 70°F indoor).
Heating Seasonal Performance Factor (HSPF) — is the total heating output of a heat pump
(in Btus) during its normal use period for heating divided by the total electrical energy input
(in watt-hours) during the same period.

: " Energy Efficiency Measure Details 2x|

— Package HVAC Efficiency EEM Details

Baseline Design

System|s): 1: Padkaged Sgl Zone DX, Furnace 2: Multizone Air Handler, HW Heat
Cooling Efficiency:  EER 9.50
Heating Efficiency:  AFUE 0.78

Plkg HWVAC Eff EEM

Systern{s): 1: Padkaged Sgl Zone DX, Furnace 2: Multizone Air Handler, HW Heat
Cooling Efficiency: = [ ss0
Heating Efficiency: |AFUE =l 0.78

Help ‘_‘) Done %
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EEMs €eQUEST Module 1

Domestic Hot Water

Domestic Hot Water : " Energy Efficiency Measure Creation 2lx]

— EEM Run Information

Measure Category: Domestic Hot Water j

Measure Type: Domestic Hot Wiater

The Domestic Hot Water EEM Detail screen allows specific input for the water heater type (gas
or electric), temperature settings and overall system efficiency as defined by manufacturer
descriptions.

5 " Energy Efficiency Measure Details 2 x|
— Domestic Hot Water EEM Details

EEM Run Marne: Baseline Design CiHY EEM

DHW Heater Type: Matural Gas

Supply Temperature: 135.0 *F

Input Rating: 432.0 kBtuh

Tank Insul, R-value: 12.0 h-ft2-"F/Btu I 12.0  h-ft2-°F/Btu

Help t!) Cone %
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Basic Energy Modeling and Comparative Runs Downloading & Installing e QUEST

DOWNLOADING AND INSTALLING eQUEST

The eQUEST energy analysis soffware package is available free from the Department of Energy.
The program will require about 26 MB of storage plus sufficient storage space (up to 10-20 MB
each) for simple projects.

To download eQUEST:

1. Go to www.doe2.com and look for the e QUEST box.
2. Click on eQUEST 3.6 and 3.61b (or whatever the latest version is).

Welcome to DOE2.com

The Home of DOE-2 based Building Energy Use and Cost Analysis Software

Thank you for visiting DOE2.com, This site is the place where you can obtain information and products from the developers of DOE-2 and DOE-2 based products including eQUEST and
PowerDOE. This site is maintained by and for EnerLogic and James 1. Hirsch & Associates,

wide range of industry organizations and ourselves, This site, however, is not sponsored or endorsed by either USDOE or LBNL, and use of “DOE” in names in

The DOE-2 software was developed by James J. Hirsch & Associates (1IH) in collaboration with Lawrence Berkeley National Laboratory (LBMLY, with LBMNL
this site does not imply any endorsement or recommendation of any listed products or services by the United States Government, LBNL, or anyone else.

DOE-2 wark performed mostly under funding from the United States Department of Energy (USDOE) and other work perfarmed mostly under funding from a

Follow this links to review a brief comparison of DOE-2.1E, DOE-2.2, eQUEST and PowerDOE, eQUEST is our most up-to-date complete building energy use simulation toal; it is free and
contains a complete version DOE-2.2 and its documentation.

Hofs: Diocuments posted on this websits ave published usang Adobe’s Fortabls Document Format (PDE) wifh most using PDF version 1 (created using Acvobat varsion &) and mep not bs veadabla with versions prior f0 5 fo update | NGat .lcrnlm
pour Asrobat Reader go to the Adobe site for  free download idbs __ Readel

eQUEST® is a sophisticated, yet easy to use, freeware building energy use analysis tool that provides professional-level results with an
affordable level of effort. eQUEST was designed to allow you to perform detailed comparative analysis of building designs and technologies by applying
sophisticated building energy use simulation techniques but without requiring extensive experience in the "art" of building performance modeling.  This is
accomplished by combining schematic and design development building creation wizards, an energy efficiency measure (EEM) wizard and a graphical
results di o with 3 complete up-to-date DOE-2 (version 2.2) building energy use simulation program. You can read the eQUEST Overview to
of the features and capabilities of this excellent program.
the current releases. For descriptions of the new features read this document. eQ_WthProc can convert EnergyPlus
(bin) files, see weather data area helow,

¥ou can ore information ahout eQUEST including download of program and documentation, or directly download the eQUEST Tutarial. Y¥ou
can also view the eQUEST download area to see recent versions of the program, documentation and updates.

MNew Note: eQUEST 3.6 and D2comply 3.6 were approved by the California Energy Commission as 2005 Title 24 non-residential ACMs by the CEC at
their 11 april 2007 business meeting. eQUEST 3.6 and 3.61b are approved for use with Savings By Design.

eQUEST is supported as a part of the Energy Design Resources program which is funded by California utility customers and administered by Pacific
eQuEsr Gas and Electric, San Diego Gas % Electric, Southern California Edison, Southern California Gas under the auspices of the California Public Utilities
Commission as well as the Sacramento Municipal Utilities District,

3. Scroll down the page to the eQUEST version 3.61b Download box and click on “Download
a complete eQUEST version 3.61b installation.”

eQUEST Version 3.61b (pre-release version) Download;

sion) of the standard

dlluunu.. bet: n of new
113 ;;v-l'“lgm-; g"_ =I¢JCJYJm !S'{DT\‘TT« )(anda d release;

nal update comects & and adds new faatures to the camplete 3.61b relaass posted abova. The complate 3.6 ralaase
: | Bwer pravious 3.61h updats s update dawnload and unzip the archiva (o sxtrac contants) into the dire ory whare
wersion 3.61h is installed boir otain the s tary o of all loz (BHtract using folder namas) 50 that sach B in the archive Gver-writss the orgnal one by the sam rams From the 3,61b release, (posting date:
2/18/2007, ~9.4 MB)

addad documentation for the DOE-2.2 version 4484, as contaned with the online help for this QUEST release with its above update, can be downioaded:

bor 2.2 voli.lrm Aded Dug Flxes (See anume& balow 5:u new features);
Adoed £ omyimmioadT
Ualllmo DOE-22 Language Dictisnary (com

TR 7

Volume 4; DOE-2.2 Libraries M.

il #%

V¢|IIIHO DOE 2.2 New Featnes (describes the new festures in UJI: -2.2 that were added since the last majer release - since version 40)
fidoed comidowripadTOE-Z; E2vob-Nawlsatyres 44e3 pdf

4. Follow the on-screen directions to load the program.
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Weather Tapes €eQUEST Module 1

WHAT IS A WEATHER TAPE?2

When you choose a location for your project on screen 1 in the Schematic Design Wizard, you
are telling the program to find the .bin file in the weather directory in the eQUEST folder under
‘Program Files.” If your computer is connected fo the internet, the program will find the
appropriate weather file when you start a simulator.

My Computer — Local Disk (C:) — Program Files — eQUEST 3-61 — Weather — TMY2

The primary data used for the site component in e QUEST is TMY (Typical Meteorological Year)
data. TMY data contains solar and weather data for a 1-year period in a given location
infended to be used in various types of computer simulations. Using weather data collected
over several years, it creates a “typical” year that incorporates a selection of months from a
thirty year period where each real month cloely watches matches what would be an average
month. TMY2 data, the newer version of TMY data, was created by the National Renewable
Energy Laboratory (NREL) and is available through the following link (paste in the TMY2 folder,
see file path above):

http://doe2.com/Download/Weather/TMY2/

Although many cities may appear to have TMY2 data for a given state, chances are that only
the major cities were studied with all other locations interpolated or merely assigned the closest
study site. For example, there are nine weather sites in Montana: Billings, Cut Bank, Glasgow,
Great Falls, Helena, Kalispell, Lewistown, Miles City, and Missoula. As such, a .bin weather file for
any other city in Montana must be based on one of the previous nine study locations.
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Basic Energy Modeling and Comparative Runs Executive Summary

OVERVIEW

The following set of instructions directs the reader to create a simple energy model in the
Schematic Design (SD) Wizard of eQUEST and then use the Energy Efficiency Measure (EEM)
Wizard to create runs that can be compared to the base model. The results that are produced
from this exercise will also be discussed. For more information about any of these steps, please
refer to the text of this training module.

NOTE

More information and the latest version of e QUEST, version 3.61, can be downloaded from the
DOE-2 website. Visit www.doe2.com.

Welcome to DOE2.com

The Home of DOE-2 based Building Energy Use and Cost Analysis Software

Thank you for visiting DOE2. com. This site is the place where you can obtain information and products from the developers of DOE-2 and DOE-2 based products including eQUEST and
PowarDOE. This sita is maintained by and for EnerLogic and James J. Hirsch % Associates.

The DOE-2 software was developed by Jamas J. Hirsch & sssociates (JH) in collab ion with Lawrence Berkeley National Laboratory (LBML), with LBNL o
BOE=2 work performed mostly endes fundieg from thie Urited States Doportment of Erergy (USDOF) and other wark peromed mosty ander ndieg om a L NIsit |
wide range of industry organizations and ourselves. This site, hawewver, is not sponsored or endorsed by either USDOE or LBML, and uze of “0OCY in names in LBNL 1
this site does not imply any endorsement or recommendation of any listed products or services by the United States Government, LBNL, or anyone else. TRy

Follow this links to review & brief comparison of DOE-2. 18, DOE-2., eQUEST and FowsrDOE. @QUEST is our most up-to-date complete building energy use simulation tool; it is free and
cantans g complete version DOE-2.2 and 1t docurmentatan.

Fota: Do weahstte ana p Adoba’s Penizhle Docsmet Format (PDF) with moctusing PIYF virsion 15 feraatad wsing demobat varstom ) and may not be raadable with varsoms prioe to 5; toupdste  |F NGt Werabat
ot Acrobt Ruider g5 the Adoba it or iw deownload e Roader |

aQuEST® is 2 sopﬂist-cated yet easy to use, freeware building energy use analysis tool that provides professional-level results with an

affareable vl of effot. QUEST was desigaed to allow you to peeforem detailod comparative analyss of bulding disigns and technologies by applyig

sophisticated building ene!gv uze simulation techniques but without requiring extensive experience in the "art® of building performance modeling.  This is
lishied by combining sche ic and design p building craation wizards, an energy efficiency measure (EEM) wizard and 3 graphical

reesudtss gl s agith a complete ui-to-date DOE-2 {verson 2.9) buildeng energy wee simdation pragram. You can read the cQUEST Cuervivw to

T more complete summarsgf the fea ures and capabilities of this excellent program.
BUUEST 3.0 anc d.61b arg the current releases. For descriptions of the new features read this documant. eQ_WthHProc can convert EnergyPlus
% (hin) files, see weather data area below.
Vo Can EEETRATE infarmmation about AQUEST including downlaad of progearm and dacurentation, or dirsctly downlnad the aQUEST Tutaral. veu
can also view the eQUEST download area to see recent versions of the program, documentation and updates.
Mews Note: eQUEST 3.6 and D2comply 3.0 were approved by the California Energy Commission as 2005 Title 24 non-residential ACMs by the CEC at
thisr 11 April 2007 business menting, eQUEST 3.6 and 2,616 armn approved Tor use with Savings By Disign,
EQUEST is supported as 3 part of the Eneray Design Resources program which is funded by California utility customers and administered by Pacific
eQuEsr Gas and Electric, San Diego Gas & Electric, Southemn California Edison, Southern California Gas under the auspices of the California Public Utilities
Commussion as well as the Sacramento Mumcpal Ubilibes Destrct.

Some things to ALWAYS keep in mind while working in e QUEST:

Work in a linear fashion. The dynamic defaults in the program automatically change
information further in the program. If you are working backwards, this may be
information you have already customized. Working linearly from start to finish and
avoiding back stepping can guarantee that your user input stays put!

Save frequently. Like any computer program, some newer versions of eQUEST have a
tendency to crash at inconvenient moments. Make sure you are prepared.

Keep it simple. There are some details in your building design that will have little or no
impact on energy performance. Leave them out!

Analyze the results with caution. Always check the reports for numbers that seem
inappropriate under the circumstances. While the computer is a valuable tool, it
does not understand the output it is producing. Use your knowledge to recognize
potential inaccuracies!

Update your version. There are several versions of eQUEST, and each have some
variations. Itis a good idea to update your version of e QUEST to the most current
version. For the purposes of this and all subsequent modules, we will be using e QUEST
version 3.61.
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The SD Wizard eQUEST Module 1

USING THE SD WIZARD

The following list of steps was taken directly from eQUEST Module 1 on the Schematic Design
(SD) Wizard. This example will walk the user through these steps in order to create a basic
energy model. Once this has been completed, the results will be viewed and the example will
move on to part two where the Energy Efficiency Measure (EEM) Wizard will be explored. The
next several pages will go through the following steps in detail:

Open eQUEST and enter the SD Wizard.

Navigate through the SD Wizard screens and click finish.
Simulate the building.

Review the results.

Make changes if necessary.

agrODOE

The first thing that we will model is a basic square two-story office building in Bilings, Montana
that does not have any special daylighting or other sustainable strategies incorporated into it.
This will help you go through the basics of the SD Wizard. After we create this model and view
the results, we will create a whole new project that explores glazing alternatives and
daylighting through the EEM Wizard.

As you go through the SD Wizard, you will want to fill out an SD Wizard Form which can be
found at the end of this module. This will help you gather all of your information in one place
and allow someone else to understand how the basic energy model was built.

To see completed versions of the SD Wizard Form for this first energy model, turn to page ES8.
The files that we created are:

eModule 1 Example—SQUARE.pd2
eModule 1 Example—RECTANGLE.pd2
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 1

MODULE 1 EXAMPLE—SQUARE

1. Open eQUEST and enter the SD Wizard.
e Open eQUEST from the Start menu.

B

eQIUEST 3-61

SEAHTUp
Adobe ExtendScript Toolkit 2
Adobe Reader &

COMYERT.EXE
Microsoft Update

Set Program Access and Defaults

(530 - RN ER

Cutlook Express

E‘ TextPad

Frograms @ Windows Media Player

-
—»
*
@ & Intermet Explorer
f&

Dacuments »

Settings k

Search 4

Help and Support

Run...

Log OFf bwaood. .,

Windows XP Professional

BE 0eX

O shut Down...
i/ start J Lﬁ @ ,é ._'—I ) G} & o LY 'HJ J @gui—Gnogle Search - Mo... I L]P_,_-ieQUEST Module 1.pub - ...

o Select Create a New Project via the Wizard.

eQUEST Startup Options x|

eQUEST 361, build 5653

|

" Open Recent Project:
IC:\ngram Filesh.. \Projects\Project 4\Project 4.pd2 j

Wiew Qverview | Exit |

e Select the Schematic Design Wizard.

g
£

Schematic Design Wizard 4

Use this for the earliest design phase {when information is most
limited}), for smaller/simpler structures, simple schedules, and
simple assignments for internal loads and HYAC,
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SD Wizard: Step 2 eQUEST Module 1

2. Navigate through the SD Wizard screens and click finish.
e Make changes to the following screens, as shown in red. Record these changes on the
SD Wizard Form. To see a finished form, turn to page E8. (The green values are the
default settings and can be left unchanged.)
o If ascreenis not shown here, simply accept all of the defaults and click Next Screen.

B eQUEST Schematic Design Wizard 2 x|

— General Information

Energy Code Compliance Analysis:

- Noneg - j

Project Marne: IMDduIe 1 Example - SQUARE

Building Type: IOf‘fice Bldg, Two Story j
Building Location, Utilities and Rates Utility Rate
Coverage: IAII eQUEST Locations j Electric: INor‘thWestej IGSl—S—Sm (secondary, j
Region: IMontana j Gas: INor‘thWestej IGSla {= 300 CuFt/hr) j

Citys IBiIIings ﬂ

area and Flaors

Building Area: I 20,000 ftz Murmber of Floors: aAbove Grade: I 2 Below Grade: I a

Cooling and Heating

(_)) Coaling Equip: IDX Cails j Heating Equip: IFurnace j
Other Data
Analysis Year: IZDDS Daylighting Contrals: |Mo = Usage Details: IHourIy Enduse Profilej

Wizard Screen |l

Erevious Mext a 2 o %
‘_)) Help @ SEreEen Screen Einish

B eQUEST Schematic Design Wizard i B

— Building Envelope Constructions
Roof Surfaces Above Grade Walls
Construction: IMetaI Frame, = 24 in. o.c. j IMetaI Frame, 2x6, 24 in. o.c, j
Ext Finish / Color: IRoof, built-up j I'Medium' (abj IBriCk j IF{BI:IJ masonrj
Exterior Insulation: |3 in. palyurethane (R-18) j I3;’4in. fiber bd sheathing (R-2) j
add'l Insulation: I— no batt or rad barrier - j IR—19 batt j
Interior Insulation: I- no board insulation - j
Ground Floor
Exposure: IEar‘th Contact j Interior Finish: I\.I'in\,rl Tile j
Canstruction: |6 in. Concrete j
Ext/Cav Insul.: I— no perimeter insulation - j
Infiltration (Shell Tightness): Perim: 0.038 CFMALZ (ext wall area) | Core: 0.001 CFMAZ (floor area) I
: 4 of o Previous Next a e g %
Wizard Screen g 9) Help Sercen Soreen Finish
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

B eQUEST Schematic Design Wizard 2 x|
— Exterior Windows
Window Area Specification Method: IPercent of Gross Wall Area (floor to floor) j
Describe Up To 3 Window Types
Frame
Glass Category Glass Type Frarme Type wd (in)
ilg IDouble Clr/Tint j IDouble Clear 1/4in, 1/2in Air {2004 j Inlum wifo Brio, Fixed j I 1.30
23 IDouble Clr/Tint j IDouble Clear 1/4in, 1/2in Air {2004} j Inlum wifo Brio, Fixed j I 1.30
3 I- select another "I
window Dirensions, Positions and Quantities
Typ Window Yirindow Sill %% Window (floor to floor, including frame):
width (ft)* Ht {ft) Ht {ft) Morth South East W est
1 | 0.00 [ szz | =m0 | 400 | oo oo | o0
2 | 0.00 [ szz | =m0 | oo | 400 | 400 | 400
Estimated building-wide gross (flr-to-flr) % windaw is 40.0% and net (flr-to-ceiling) is 53.3%.
# - Aonind owe width of O results in one long window per facet (chedk 8
adjoining box if window width is to take precedence ower % vind oui CusiEm WinesDear FREemEm. |

wizard Screen

Previous Mext .
‘!) =l é Screen Screen sl %

¢ When you reach the final screen, click Finish.

B eQUEST Schematic Design Wizard 2lxl

— Project Information

Building Location

Address: I{building address>

City, State Zip: I{building city, state zip>

Building Owner

MNarne: I<DWI‘|BF narne - Phaone: |<DWHBF phone=

Address: |<owner address =

City, State Zip: |<0wner city, state zip>

Component Mame Prefix: I Suffix: I

{nurmber of Prefix + Suffix characters cannot exceed 4)

Wizard ScreenISD of 50 "I ‘.’) Help 6 Previous et

Screen SCreen
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SD Wizard : Steps 3, 4 eQUEST Module 1

3. Simulate the building.
¢ Inthe Main eQUEST Window, click Simulate Building Performance.

Q_] Module 1 Example - SQUARE.pdZ2 - eQUEST Quick Energy Simulation Tool
File Edt View Mode Tools Help

[ped e geeodsvamss aE
Jlﬁelw BEE 9 W8 ¢@mE BRX F69%

Project & Site Building Shell Internal Loads Water-Side HYAC Air-Side HYAC Ukility & Economics

==k Building Creation
Wizard

==h Energy Efficiency
Measure Wizard

Simulate Building
Performance

2=l | 2-D Geometry | 3-D Geometry I Spreadsheet I Surnrary I

Perform Compliance
Analysis

Review Simulation
Results Yiew

Review Compliance
analysis Report

4. Review the results.
o After the building is finished calculating, click View Summary Results/Reports...

Simulation{s) Complete il

1 Runis) Cormpleted Successtully

Return to the Input Building Description

Wiew Summary Results/Reports...

Wiew Detailed Simulation Cutput File...

o Click the Reports tab at the bottom left corner of the screen.
e Pages E16-E22 discuss the Single Run Reports and highlight what some of the results
mean. (Pages E8-E15 show the completed SD Wizard Form for your convenience.)

Gas Co
| =
Space
Reports Projects | Runs HZat R

Ready
if_'Startl J [ﬁ @, & J | a M J ) 1_Beginner
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Basic Energy Modeling and Comparative Runs Example 1 Forms

eQUEST Schematic Design Wizard Form General Information, Footprint

PROJECT: Module | Example - SQUARE
DATE: June 18, 2008

Schematic Design Wizard Form

Screen 1 General Information

Project Name: Module 1 Example - SQUARE

Building Type: 2-story office building
Location:
Bilings, MT (45.78 N, -108.5 W)

Utility

T NorthWestern Energy defaults
Information:
Areas and 20,000 sf
Floors: 2 floors above ground
Cooling and DX Coils
Heating: Fumnace
Other Datar Usage Details: Hourly Bnduse Profile
Screen 3 Building Footprint
Footprint Shape
and Notes:

Rectangle i
X1 =100
Y1 =100
W1
i T ES
Zoning Patftemn Sy .
& NOTeS Porateint Shupai | ectansle =] Buildng Orientation
Zeung Paterr: | TR ~ | Plan et [ =]
Faatprint Dimensions
e chenawndie: | Permmeter Zone Degtn: | 1500 R
wa:| oo g v [ woso m
Perimeter f Core
lone Depth = 15' e D
Perimeter = 51 % L] uilding Ares / Numnber of Flaars: 10,000 e
Dimensions speciied acove 10,000 iz
Floor Heights
FirTerie: [ 120 ff  FeToced:| 50 f
1 ™ Pitched Roof
Wizard Sereen | 3 of 50 =] O L L 5 [T |

Floor Heights:

default

Created by Integrated Design Lab—Bozeman
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Example 1 Forms eQUEST Module 1

eQUEST Schematic Design Wizard Form Construction, Doors

PROJECT: Meodule 1 Example - SQUARE
DATE: June 18, 2008

Screen 4 Building Envelope Constructions

Roof Surfaces:

defaults

Above Grade
Walls:

Brick waills
everything else - defaults

Ground Floor:

defaults
Infiltration: defaults
Screen 5 Building Interior Constructions
Ceilings:

defaults
Vertical Walls:

defaults
Floors:

defaults
Screen 6 Exterior Doors
Door Types:

defaults
Door
Construction:

defaults

E10 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs Example 1 Forms

eQUEST Schematic Design Wizard Form Windows, Shades, Skylights

PROJECT: Module 1 Example - SQUARE
DATE: June 18, 2008

Screen 7 Exterior Windows

Specification: gross ratfio

Window Types:

Glass Type 2: Double Clear 1/4in, 1/2in Air {2004)

Window

Construction:
40 % each - North, South, East, West

Gross % [ Net % | 40% Gross f 53% Net

Screen 8 Exterior Window Shades and Blinds
Overhangs:
None
Fins:
None
Blinds:
None
Screen @ Roof Skylights
fones: None
Amount;
Dimensions:
Glazing Type:
Light well:

Custom Zones:
(from image)
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Example 1 Forms eQUEST Module 1

eQUEST Schematic Design Wizard Form Daylighting

PROJECT: Module 1 Example - SQUARE
DATE: June 18, 2008

Screen 10 Ground Fleor Daylight Zoning

Davylit From: N/A

Photosensors:

Lighting control
Method:

Custom Zones:
(from image)

Screen 11 Typical (Middle) Floor Daylight Zoning
Daylit From: N/A
Photosensors:

Lighting Control
Method:

Custom Zones:
(from image)

Screen 12 Top Floor Daylighting Zone
Daylit Frem; N/A
Photosensors:

Lighting Control
Method:

Custom Zones:
(from image)

E12 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs Example 1 Forms

eQUEST Schematic Design Wizard Form Schedules: Activities and Loads
PROJECT: Module 1 Example - SQUARE
DATE: June 18, 2008
Screen 13 Activity Areas Allocation
Describe
Settings:

default
Screen 14 Occupied Loads by Activity Area
Describe
Settings:

default
Screen 16 Unoccupied Loads by Activity Area
Describe
Settings:

default
Screen 17 Main Schedule Information
Describe
Settings:

default
Screen 18 Interior Lighting Leads and Profiles
Describe
Settings:

default
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Example 1 Forms eQUEST Module 1

eQUEST Schematic Design Wizard Form Schedules: Activities and Loads
PROJECT: Module 1 Example - SQUARE
DATE: June 18, 2008
Screen 19 HVAC System Definitions
System 1:
default
System 2
System 1 Serves:
Screen 20 HVAC Zones: Temperature and Air Flows
Thermostats:
N/A
Temperatures:
Alr Flows:
Screen 21 Packaged HVAC Equipment
Describe i
Settings:
Screen 22 HVAC System Fans
Describe g
Settings: o
Screen 23 HVAC System #1 Fan Schedules
Describe i
Settings: :
Screen 24 HVAC System #2 Fan Schedules
Describe s
Settings:
Screen 25 HVAC Zone Heating, Vent and Economizers
Describe fotrh
Settings: BV
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Basic Energy Modeling and Comparative Runs Example 1 Forms

eQUEST Schematic Design Wizard Form HVAC, DHW, Utility Charges
PROJECT: Module 1 Example - SQUARE

DATE: June 18, 2008

Screen 26 HVAC System Hot/Cold Deck Resets

Describe o

Settings:

Screen 29 Cooling Primary Equipment / Primary Equipment Heat Rejection
Describe bl

Settings:

Screen 30 Chilled Water System Control

Describe p—

Settings: e

Screen 31 Heating Primary Equipment

Describe i

Settings:

Screen 32 Hot Water System Control

Describe —

Settings:

Screen 33 Domestic Hot Water Heating Equipment

Describe P

Settings: i

Screen 35 Electric Utility Charges / Utility Block Charges / Utility Time-of-Use Charges
Des‘cnbe -

Settings:

Screen 36 Electric Utility Time-of-Use Periods

Describe ——

Settings:

Screen 37 Fuel Utility Charges

Des‘cnbe 60k

Settings:
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Example 1 Forms

eQUEST Schematic Design Wizard Form

eQUEST Module 1

Project Information, Notes

PROJECT: Module 1 Example - SQUARE

DATE: June 18, 2008

Screen 41 Project Information
Building i

Location:

Building Owner:

Component

Names:

[Screens] Other Notes
Screen 27 default

Screen 28 default

Screen 34 default

Screen 45 default

Screen 50 default

E16
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Basic Energy Modeling and Comparative Runs Example 1 Reports

Monthly Energy Consumption by Enduse

This report breaks down the loads in our energy model into categories and shows which fuel
type is used for each load category. As you can see here, our building uses gas to heat (red) in
the winter and electricity to cool (dark blue) in the summer. A lot of electricity is used for area
lighting (yellow), most likely because the building is not specified as daylit.

Remember not to compare electricity and gas directly because they are presented in different
units and at different scales in this report.

Electric Consumption (kWh) Gas Consumption (Btu)

(x000) (x000,000)

20

ma

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mowv Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
L] Area Lighting [] Exterior Uzage O] water Heating ] Refrigeration
B Task Lighting B Pumps & Aux. B Ht Pump Supp. [H Heat Rejection
B misc. Equipment [ ‘entilation Fans B space Heating B space Cooling

Electric Consumption {kwh x000)

Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Space Coal - - - 0.67 1.17 3.a2 7.91 5.67 3.16 0.83 - - 23.24
Heat Reject, - - - - - - - - - - - - -
Refrigeration - - - - - - - - - - - - -
Space Heat = = = = = = = = = = = = =
HP Supp, = = = = = = = = = = = = =
Hot \Water = = = = = = = = = = = = =
went, Fans 1.43 1.30 1.43 1.50 1.50 1.37 1.50 1.50 1.37 1.50 1.30 143  17.14
PUMPS & AuX, 0.36 0.33 0.35 0.23 0.16 0.05 0.00 0.02 0.04 0.18 0.34 0.37 2.43
Ext, Usage = = = = = = = = = = = = =
Mise, Equip, 2.11 2.81 211 3.21 3.23 2.97 3.23 3.23 2.97 3.23 2.84 2.11 37.03
Task Lights - - - - - - - - - - - - -
Area Lights 6.06 0,48 6.06 6.33 6.33 0.78 6.33 6.33 0.78 6.33 .50 6.06 72.38
Total 10,96 9.92 10,95 11.94 12,39 13.98 12,98 16.75 13.31 1z.08 9.98 10,97 152.22

Gas Consumption {Btu x000,000)
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Total

Space Cool - = = = = - - - - - - - _
Heat Reject. - = = = _ _ . . _ _ _ _ _
Refrigeration - = = = - - _ _ _ _ _ _ _
Space Heat 89.90 61.65 29,24 8.26 0.47 - - - - 0.73 47.93 84.14 322.32
HF Supp. - - - -

Hot Water 2.62 2.45 2,71 2,76 2.57 2,18 2,21 2,11 1.93 2.20 2.08 2.45 28.26
Went, Fans - - - = = = = - - - - - _
Pumps & A, - - - = o o - - - - - _ _
Ext. Usage - - = = o o - - - - - - _
Misc. Equip. - = = = _ _ . . _ _ _ _ _
Task Lights - - o o o o - - - - - - -
Area Lights - - = = o o - - - - - - -
Total 92,52 64.10 31.95 11.03 3.04 2,18 2,21 2,11 1.93 2,92 50.00 86.60 330.58
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Example 1 Reports eQUEST Module 1

Annual Energy Consumption by Enduse

This report looks at annual loads in our energy model based on the same categories as in the
last report. It helps us see overall where the most fuel consumption is. As we can see here,
area lighting (yellow) consumes the most electricity in the building, just as space heating (red)
consumes the most gas. Remember that gas and electricity cannot be directly compared
because of their units.

Annual Energy Consumption by Enduse

Electricity Natural Gas Steam Chilled Water
kwh (x000) MB tu Btu Btu
Space Cool 23.24 - - -
Heat Reject. - - - -
Refrigeration - - - -
Space Heat = 322.32 = =
HP Supp. - - - -
Hot Water = 28.26 = =
“Yent. Fans 17.14 = = =
Pumps & Aux. 2,43 - - -
Ext. Usage = = = =
Misc, Equip. 37.03 - - -
Task Lights - - - -
Area Lights 72.38 - - -
Total 152.22 350.58 - -
[ ] Area Lighting [ ] Exterior Usage ] water Heating ] Refrigeration
Task Lighting B Pumps & Aux. B Ht Pump Supp. Heat Rejection

Misc. Equipment [l ventilation Fans Space Heating Space Cooling

8%
48% .

15%,

11%

4%

Electricity Natural Gas
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Basic Energy Modeling and Comparative Runs Example 1 Reports

Monthly Utility Bills—All Rates

This graph shows the monthly cost of each fuel over the period of a year. As you can see for
our building, we are spending more overall in electricity (grey), especially in the summer when
we are cooling the space. In the winter we use more gas (blue) for space heating. The utility
rates for Montana sites are provided by NorthWestern Energy.

(x000) Monthly Utility Bills (3$)

2.2
2.0
1.8
1.6

1.4

1.0
0.8
0.6
0.4

0.2

0.0
Jan Feb Ilar Anr GEN Jun Jul Lig Sep Oct s3] Dec

[] NWE-GSEDS-1-SecNDem-Sm (annual bill: $ 13,140)
B NWE-D-GSG-1-NRGas-G09<300CFH (annual bill: § 4,801)

Total Annual Bill Across All Rates: $ 17,941
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Example 1 Reports eQUEST Module 1

Monthly Peak Demand by Enduse

This report shows the anticipated monthly peak demands for each load category. We can
interpret from this report that our energy model is anticipated to have peak demands for
heating (red) and cooling (dark blue) during the cold and hot months of the year, respectively.

As with the other reports, remember to pay attention to the units and scales of each graph and
chart.

Electric Demand (kW) Gas Demand (Btu/h)

{x000,000)

100 1.6
1.4

20
1.2
&0 1o
0.8
40 0.6
0.4

20
0.2
u] 0.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec Jan Feb Mar apr May Jun Jul Aug Sep Oct Mowv Dec

L] AreaLighting ] Exterior Usage O water Heating [] Refrigeration
B Task Lighting B Pumps & Aux. B Ht Pump Supp. B Heat Rejection
B misc. Equipment O wentilation Fans [ | Space Heating [ | Space Cooling

Electric Demand (kW)

Jan Feh Mar Apr May Jun Jul Aug Sep Oct Now Dec Total
Space Coal = = = 2777 2793 4505  47.24 4491 4833 2292 = - 264.15
Heat Reject. - - - - - - - - - - - - -
Refrigeration - - - - - - - - - - - - -
Space Heat = = = = = = = = = = = = =
HF Supp. - - - - - - - - - - - - -
Hot \Water - - - - - - - - - - - - -
Yent, Fans 6.21 6.21 6.21 6.21 6.21 6.21 6.21 6.21 6.21 6.21 6.21 6.21 74.51
Pumps & Aux. 0.50 0.50 0.50 = = = = = = = 0.50 0.50 2.50
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 10.27 10,27 10.27 10.27 10.27 10,27 10.27 10.27 10,27 10.27 10.27 1027 123.21
Task Lights - - - - - - - - - - - - -
Area Lights 23.70 23.70 23.70 23.70 23.70 23.70 23.70 23.70 23.70 23.70 23.70 23,70 284.36
Total 40.67 40.67 40.67 67.94 658.10 85.23 87.42 85.08 88.50 63.10 40.67 40,67 748.73

Gas Demand {Btu/h x000,000)
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Total

Space Cool - - - = = = - - - - - _ _
Heat Reject. - = = = - - - - - - - - -
Refrigeration - = = = - - - - _ - _ _ _
Space Heat 1.43 1.28 1.09 0.68 0.1z - - - - 0.19 1.20 1.33 7.40
HF Supp. - - - - - o o o o - - - -
Hot W ater 0.01 0.01 0.01 0.01 0.01 0,01 0.01 0.01 0.01 0.01 0.01 0.01 0.09
Yent, Fans - - - - = = = - - - - _ _
Pumps & Aux. - - - = = = - - - - - _ _
Eut. Usage - - = = o o - - - - - - _
Misc. Equip. - = = = - _ - - _ - _ _ _
Task Lights - - = = = - - - _ - _ _ _
Area Lights - - = = = _ - - _ - _ _ _
Total 1.44 1.28 1.09 0.68 0.132 0.01 0.01 0.01 0.01 0.19 1.30 e 7.49
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Basic Energy Modeling and Comparative Runs Example 1 Reports

Annual Peak Demand by Enduse
Similar to the previous report, this report shows estimated annual peak demands for load

categories. Once again space cooling (dark blue) and space heating (red) are the largest
peak demand issues, due to the varying weather.

Annual Peak Demand by Enduse

Electricity MNatural Gas Steam Chilled Water
kw Btu/h (x000) Btu/h Btu/h
Space Cool 4833 - - -
Heat Reject. = = = =
Refrigeration - - - -
Space Heat = 1,434.0 = =
HP Supp. = = = =
Hot YW ater = 6.6 = =
‘Yent. Fans 6.21 = = =
Pumps & Aux. = = = =
Ext. Usage = = = =
Misc, Equip. 10.27 = = =
Task Lights - - - -
Area Lights 23.70 - - -
Total 82.50 1,440.6 = =
[] Area Lighting [ ] Exterior Usage ] water Heating ] Refrigeration
Task Lighting B Pumps & Aux. Ht Pump Supp. Bl Heat Rejection

B Misc. Equipment [l ventilation Fans Space Heating [ | Space Cooling

2 7| Y

Electricity Natural Gas
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Example 1 Reports

Monthly Electric Peak Day Load Profiles (page 1)

eQUEST Module 1

We triggered this report by selecting Hourly Enduse Profile on screen one of the SD wizard. This
series of graphs shows electricity loads for the peak day in every month of the year. As you can
see, our model has a large consistent cooling load (dark blue) during the summer months.
However, April, May, and October also have afternoon cooling spikes that potentially could be

100

an

&l

40

20

100

an

&0

40

20

100

g0

]

40

20

E22

January

=3

March

o

[ area Lighting
Task Lighting
Misc. Equipment

=

] Exterior Usage
Purnps 8 Aus.
O wventilation Fans

100

ao

60

40

20

a0

ao

60

40

20

a0

a0

a0

40

20

[ water Heating
Ht Purp Supp.
B sSpace Heating

February

Za——

3 9 M 3 6 9 M

[} a M 3 [} 9

June

3 [} 9 M 3 [} 9 M

] Rrefrigeration
Heat Rejection
Space Cooling
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Basic Energy Modeling and Comparative Runs Example 1 Reports

Monthly Electric Peak Day Load Profiles (page 2)

addressed in the design with such strategies as shading systems. Remember that you can
toggle between the two pages of the report using the icons on the Floating Toolbar in the Main
Results Viewport. (Page 31 of the Module Text shows these icons.)

July August

September

100 100
&0 &0
60 &0
40 40
20 20
0 0
3 & 9 M 3 & 9 M 3 6 9 M 3 6 9 M
Movember December
100 100
a0 &0
60 &0
40 40
20 20
0 0
3 & 9 M 3 & 9 M 3 & 9 M 3 & 9 M
[ Area Lighting ] Exterior Usage E  water Heating L] Rrefrigeration
B Task Lighting B rPurps & Aux, M Ht Purmp Supp. B Heat Rejection
B misc. Equipment B ventilation Fans B space Heating B space Cooling
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SD Wizard: Step 5 eQUEST Module 1

5. Make changes if necessary.

E24

==hy Building Creation
Wizard

Return to the Main eQUEST Window by clicking Return to Building Description Mode.

[‘_)_] Module 1 Example - SQUARE.pd2 - eQUEST Quick Energy Simulation Tool
File Edit W“ew Mode Tools Help

[oz@s=e 3 et |(sxnscmmar @
al x|

‘ Return to Building
Description Made

Project/Run: Module 1 Example - SQUARE - Baseline Design

alx]

EI--D Comparison Reporks
Monthly Tokal Energy Consur January
-] annoal Utility Bills by Rate
Monkhly Utilicy Bills

: &nnual Energy by Enduse

g Annual Electric Use by Run a
- Life-Cycle Costs Summary

: Life-Cycle Savings Graph
Life-Cycle Savings Comparist

=] Single-Run Reports 1
Monthly Energy Consumption
&nnual Energy Consumption .
L T T TR

Reenter the SD Wizard by clicking Building Creation Wizard.
E)_] Module 1 Example - SQUARE.pd2 - eQUEST Quick Energy Simulation Tool
File Edit Wiew Mode Tools Help

DR iR & e dnNvEEES AE
Jlﬁﬂlill B EE W8 ¢@aE BBRBX F060$

Project & Site Building Shell Internal Loads W ater-Side HYAC Air-Side HYAC Utility £ Economics

2=l | z-D Geometry | 3-D Geometry I Spreadshest I Surnmary I

ﬁ

w ENErgy Eiciency
Measure Wizard

H Review Simulation
Results View

l_“l:?l% Review Compliance

L &nalysis Report

In the SD Wizard return to the screens that you need to adjust and make the necessary
changes.

Remember to work linearly as you make changes so as to not lose data. When you are
finished, click Finish. Click Simulate Building Performance and view the results again.
Remember to save when you are done.
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Basic Energy Modeling and Comparative Runs The EEM Wizard

USING THE EEM WIZARD

Now that we have worked through the basics of the SD Wizard, we are going to create a new
energy model that is a little more complex and add some EEM runs. By doing this we will be
able to compare multiple building options as well as see how building shape and orientation
affect energy efficiency.

This time we will be creating a rectangular two-story office building that is elongated on the east
-west axis. We will use the EEM Wizard to create runs that explore the effects of better glazing
and daylighting properties in the model. We will then compare these results with the first model
that we just built in the previous section.

The following is a list of the basic steps for using the EEM Wizard. We are going to quickly create
another SD Wizard model and then walk through these steps:

Decide which energy efficiency measures to investigate.
Open the EEM Wizard and select the basic run information.
Modify the run details.

Add more EEM runs if necessary.

Close the EEM Wizard and simulate the building.

Review the results.

Make changes if necessary.

NoosrwdE

As you go through the SD Wizard again, you will want to fill out another SD Wizard Form which
can be found at the end of this module. This way you will be able to track your entries for this
second energy model. You will then need the EEM & LCC Runs Form, which can be found in the
same place, in order to track the EEM runs as we create them. Completed forms for this
example can be found on pages E36-E45.
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SD Wizard: Step 1, 2 eQUEST Module 1

MODULE 1 EXAMPLE—SQUARE

1. Save your current project and start a new project in the SD Wizard.
o Click the Save button in the upper left-hand part of the screen and then click the New
button. Alternatively, click save in the File menu and then select New.

(2] Module 1 Example - SQUARE.pd2 - eQUEST Quick Energy Simulation Tool
Filg, Ediu@ Mode Tools Help
(c¥m) mes et son vyomse A

Eﬁm‘glﬁl o e Q@mE BBX

Project & Site Building shell Internal Loads ‘Water-Side HYAC Air-Side HYAC

) =] 2-D Geometry I 3-D Geometry | Spreadsheet | Sumrmary |

Building Creation
Wizard

Energy Efficiency
Measure Wizard

=ﬁ Simulate Building
— Performance

Perform Compliance
Analysis

Review Simulation
Results Yiew

Review Compliance
Analysis Report

e Select the Schematic Design Wizard.

g Schematic Design Wizard <

Use this for the earliest design phase (when information is most
limited), for smaller/simpler structures, simple schedules, and
simple assignments for internal loads and HWYAC,

2. Create another energy model in the SD Wizard with the following information.
e Make changes to the following screens, as shown in red. Record these changes on the
SD Wizard Form. To see a finished form, turn to pages E36-E45 of this example. Again,
the green values are the default settings and can be left unchanged.
e If ascreenis not shown here, simply accept all of the defaults and click Next Screen.
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

B eQUEST Schematic Design Wizard i |

— General Information

Energy Code Compliance Analysis:

- noneg - vI

Froject Mame: |M0du|e 1 Example - RECTAMNGLE

Building Type: IOf‘ﬁce Bldg, Two Story j
Building Location, Utilities and Rates Utility Rate
Cowerage: IAII eQUEST Locations j Electric: INDr‘thWestej IGSl—S—Sm {secondary, j
Region: IMontana j Gas: INDr‘thWestej IGSla (= 300 CuFt/hr) j
City: IE\iIIings j

Area and Floors

Building Area: I 20,000 ft2 Murnber of Floors: above Grade: I 2 Below Grade: I ]

Cooling and Heating

(_)) Cooling Equip: IDX Coils j Heating Equip: IFurnace j
Cther Data
Analysis Tear: IZDDB Daylighting Controls: |Mo = Usage Details: IHourI\,r Enduse Proﬁlej

. Prewvious Next -
Wizard Screenl 1 'l t!) Help = bl e Finish %

See the next
page for how 2%

to customize ~ Building Footprint
the zones. \. Footprint Shape: IRectangIe

Building Orientation

Plan Morth: INor‘th 'l

Footprint Dimensions

Zone Characteristics I CheCk these
values to

H1: I 200.00  ft Wl I 50.00  ft make sure
that they are
equal

Area Per Floor, Based On /
10,000 ft2

Building Area / Number of Flaors:

Zoning Patterss I— custar -

—_—

-
iy

——

Dimensions Specified Above: 10,000 ft2

i

Floar Heights
Flr-Ta-Flr: I 12.0 ft FIr-To-CeiI:I 9.0 ft

[~ Pitched Roof

82.0% Percent Perimeter Zone

Wizard Screen

Previous Mext ea
g_’) L=l 6 Screen SCreen ety %
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SD Wizard: Step 2 eQUEST Module 1

RP+|0Fe=

= X e ooa

5 Zones:
 cesemenzoe | e north and south zones 20’ deep
kAT e east and west zones 10" deep
v | e center zone equals rest of space
Vert. 1 10.00 2000
Wart. 2 1%90.00 2000
Vert. 3 1%90.00 30.00
.UQI“. 4 10.00 000

— Building Envelope Constructions
Roof Surfaces Above Grade Walls
Construction: IMetaI Frame, = 24 in. 0., j IMetaI Frame, Zx&, 24 in. o.c, j
Ext Finish / Calor: IRoof, built-up j I'Medium' (abj IE-ricI-: j IRed, masonrj
Exterior Insulation: |3 in, polyurethane (R-18) j |3H4in. fiber bd sheathing (R-2) j
add'l Insulation: I no batt or rad barrier - j IR—19 batt j
Interior Insulation: I— no board insulation - j
Ground Floor
Expaosure: IEar‘th Contact j Interiar Finish: I\.-'inyl Tile j
Construction: |6 in, Concrete j
Ext/Cav Insul.: I— no perimeter insulation - j
Infiltration (Shell Tightness): Perim: 0,038 CFM/AtZ (ext wall area) | Core: 0,001 CFMALZ (floor area) I
; 4 nf £ " Prewvious Mext [2 L
wizard Screen - g!) Help Soreen Soreen Einish %
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Basic Energy Modeling and Comparative Runs SD Wizard: Step 2

B eQUEST Schematic Design Wizard i |
— Exterior Windows
window Area Specification Method: IPercent of Gross Wall area (flaor ta floor) j
Describe Up To 3 Window Types
Frame
Glass Category Glass Type Frame Type wrd (ind
ilg IDDubIe Clr/Tint j IDDubIe Clear 1/4in, 1/2in Air {2004 j I.C\Ium wio Brk, Fixed j I 1.30
23 IDoubIe Clr/Tint j IDoubIe Clear 1/4in, 1/2in Air (2004) j I.C\Ium w/o Brk, Fixed j I 1.30
Fa I- select another 'I
window Dimensions, Positions and Quantities
Typ Window Window sill % Window {floor to floor, including frame):
width (ft)* HE: (ft) HE: (ft) Morth South East W est
1: | 0.00 [ 52z | 300 [ 400 | oo oo [ 00
2: | 0,00 | szz | 300 [ oo a0 oo | oo
Estimated building-wide gross (flr-to-flr) % window is 32.0% and net (flr-to-ceiling) is 42,7 %.
# - Aogindow width of O results in one long window per facet (chedk: 5
adjoining bosx it wind o width is to take precedence over % window) sz WimelanDeer FReRmnit. I
Wizard Screen §J) Help Brevious Dext a Finish %
_) - Screen Screen =
e When you reach the final screen, click Finish.
B eQUEST schematic Design Wizard ed

— Project Information

Building Location

Address: I{building address=

City, State Zip: |<building rity, state zip>

Building Owner

Marme: |<owner narne = Phone: |<0wner phone =

Address: Icowner address=

City, State Zip: |<owner city, state zip=

Compaonent Marie Prefix: I Suffisx: I

{number of Prefix + Suffix characters cannot exceed 4}

Wizard Screen |B

Erevious Mext
9) Help Screen SErEEn
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EEM Wizard: Step 1, 2 eQUEST Module 1

Now that we have completed our baseline energy model, we will build some comparison runs
using the EEM Wizard.

1. Decide which energy efficiency measures to investigate.
e Review the list of EEM run options on page 45 of the module text.
¢ We will choose 2 EEMs to investigate: glazing and daylighting.

2. Open the EEM Wizard and select the basic run information.
e Inthe Main eQUEST Window select Energy Efficiency Measure Wizard.

[ Moxbude 1 Esimmgoe - RECTANGLE gk - GUEST Quick Emergy Samaikation Tool aleix]
Flo B3 Vem Mok To teb
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Al ) J ¥ WA < @ Wmx Fo6s
Profect b 5t Duskding Shel Intermal Lo Waber 538 HVAC ks VA Uity & Ecoromecs

a1 [ 20 Geometey | 3 Gewmas | Soreadibent | Swnmary |

7l |
A i

eats
Bstet| (@ E QD | e & Lstorr ... | (7] eUEST Modkie 1 Eram . | [ et eoar.... | @ e |68 Mo t Excaemgle - £ DEaH wom

¢ We will start with window glazing. Select the following Measure Category and Measure
Type and click OK.

B Energy Efficiency Measure Creation e |

— EEM Run Information

Measure Category: IBuiIding Envelope j

Measure Type:
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Basic Energy Modeling and Comparative Runs

EEM Wizard: Step 3

3. Maodify the run details.
e Change the EEM Run Name to Better Glazing.
e Click EEM Run Detaiils...

" eQQUEST Energy Efficiency Measures (EEM) Wizard

~ EEM Run Information

Select Measure to Wiew/Edit: 4 EEM Fun Name:
Better Glazing

IBetter Glazing I

Measure Category:

Building Envelope

Measure Type:

EEM Run Surnrnary:

Window Glass Type

[~

Create Run Delete Fun

*

to describe measure

Baseline Run Mame

Baseline Design

Project & Baseline Run LCC Data... EEM Run Details...

#** prass 'EEM Run Details' button *#%%*
*

) EEM Run LCC Data... |

2l

#k

hd

™

Help Q)

e Make the following changes (in red) and click Done.

" Energy Efficiency Measure Details

— Window Glass Type EEM Details

Einish %

2]

Baseline Design - Glass Type Cefinitions

Blass Categony
1: Double Clr/Tint

lass Type
Double Clear 1/4in, 1/2in Air (2004}

21 Double ClrTint Double Clear 144in, 1/2in Air (2004

Better Glazing - Glass Type Definitions

Alum w/io Brle, Fixed

alum w/o Brk, Fixed

Frame Type

3lass Categony Glass Type

Frame Type

1: IDoubIe Low-E

j IDbI Low-E {e2=.1) Clear 1/4in, 1/2in Argon (263ﬂ I.Cllum wifo Brle, Fixed

21 IDoubIe Low-E

hd aw-E (e2=, ear in, in Argaon - urn wio Brk, Fixe
Dbl L E(ez=.1) Cl 1/4in, 1/2in & 263 al /o Brlk, Fixed
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EEM Wizard: Step 4 eQUEST Module 1

4. Add more EEM runs if necessary.
¢ Now we will add another EEM Run for daylighting. Select Create Run.

5 " eQUEST Energy Efficiency Measures (EEM) Wizard 21x]

~ EEM Run Information

Select Measure to Wiew/Edit:

EEM Run Mame: Better Glazing
Better Glazing
Measure Category: Building Envelope
Measure Type: wWindow Glass Type j

EEM Run Surnrnary:

A
Create Run Delete Run #** prass 'EEM Run Details' button *#%%*
EHCES to describe measure EICES

Baseline Run Mame

IBaseIine Design LI

Project & Baseline Run LCC Data... EEM Run Details... | EEM Run LCC Data... |

Help &)  Einish %

e Select the following Measure Category, Measure Type, and Apply Measure To.

2 " Energy Efficiency Measure Creation 2 x|

— EEM Run Information

Measure Category: IInternaI Loads j

Measure Type: IDayIighting j

Apply Measure To:
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Basic Energy Modeling and Comparative Runs

EEM Wizard: Step 4

¢ Change the EEM Run Name to Add Daylighting.
e Select EEM Run Details...

= " eQUEST Energy Efficiency Measures (EEM) Wizard

— EEM Run Information

2]

Select Measure to Yiew/Edit:

Create Run

Better Glazing /
Davlighting EEM

Delete Run

Baseline Run Mame

Baseline Design

Project & Baseline Run LCC Data... |

EEM Run Marme: IAdd Daylighting I

Measure Category: Internal Loads
Measure Type: IDayIighting j
Apply Measure To: I baseline run - j

EEM Run Surnrary:

% Prags 'EEM Run Details' button ###*
H to describe measure d

|

< EEM Run Details... | > EEM Run LZC Data... |

Help Q)

¢ Make the following changes (in red) and click Done.

— Daylighting EEM Details

s "Energy Efficiency Measure Details

21|

EEM Run Mare: Baseline Design Add Daylighting
Flooris): Ground Top Ground Top
Daylighting Option: Mone Mane ISide Lit j ISide Lit ﬂ
# of Photosensors: IOne j IOne j
Photosensor 1 ——
Lights Controlled: I 100.0 %% I 100.0 &
Design Light Level: I 50.0 fo I 500 fo
Control Method: Gnd: Gnd: IFIuorescent: Dirmming: down to 10% Ligrj
Top: Tap: IFIuorescent: Cimming: down to 10% Ligrj
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EEM Wizard: Step 5 eQUEST Module 1

5. Close the EEM Wizard and simulate the building.
e Click Finish.

E eQUEST Energy Efficiency Measures (EEM) Wizard 2=

— EEM Run Information

Select Measure to Yiew/Edit: EEM Run Mame: Ip'dd Davlighting
Better Glazing
add Daylighting Measure Category: Internal Loads
Measure Type: IDa\,rIighting j
Apply Measure To: I baseline run - j
EEM Run Surmrnary:

Create Run Delete Run *#** Press 'EEM Run Details' butkon ***
S to describe measure A

Baseline Run Mame

Baseline Design LI

Project & Baseline Run LCC Data... EEM Run Details... I EEM Run LCC Data... |

e Click Simulate Building Performance.

[ Moxbude 1 Esimmgoe - RECTANGLE gk - GUEST Quick Emergy Samaikation Tool aleix]
Flo B3 Vem Mok To teb

=@ P& et o romesd Al
ol 4 ¥ WA < @ Wmox F6s

Progect b Ste Dusfing Shell Irtsmal L Wakee e VAL e AL Lkl b Eoanamics.

© Geomerry | Spreadihect | Summary |
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Basic Energy Modeling and Comparative Runs

EEM Wizard: Step 6

e Select all of the EEM Runs and click Simulate. (If eQUEST prompts you to save the file,

save itl)

EEM Runs:

wiBaseline Design
w|Better Glazing
wlAadd Daylighting

6. Review the Results.
e Click View Summary Results/Reports...

EEM Run Selection Xl

Place a check next to each
EEM run you would like to
have simulated.

oo D
Cancel |

3 Run(s) Completed Successfully

Simulation{s} Complete ﬂ

Return ta the Input Building Description

View Surmmary Results/Reports, ..

View Detailed Simulation Qutput File. ..

e Click the Reports tab at the bottom of the screen.

50

40

an

20

10

70

a0

50

40

Reports

rojecks [ Runs

30
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EEM Wizard: Step 6 eQUEST Module 1

e Select the Monthly Total Energy Consumption Report from the Comparison Reports list.
e Return to the Projects/Runs tab.

@] Module 1 Example - RECTANGLE.pd2 - eQUEST Quick Energy Simulation Tool
Fle Edt View Mode Tools Help

|[oedimr Sl sanlsnmsvri@m
- W]
Return to Building
L] Description Mode

—_— i a| x|
[_] Comparison Reports Eloctric G " o |
Manthly Tokal Energy Consur ectric Consumption (| )]

! Annual Utility Bills by Rate
2 Manthly Litiity Bills
annual Energy by Enduse
Annual Electric Use by Run a
. Life-Cycle Costs Summary
| UFe-Cyele Savings Graph
2 Life-Cycle Savings Comparisc
=1 single-Run Reports
Manthly Energy Consumptior
: Annual Energy Consumption
[[&] Manthly Utiity Bils - All Rate
- [[&] Manthly Peak Demand by Eni
annual Peak Demand by End

Manthly Electric Peak Day Lo

=21 Parametric Run Reports
Annual Building Summary
Annual Enduse Summary

eQUEST 3.61.5360 Monthly Total Energy Consumption

REW S &l Prosects /Runs
Ready

e Order the EEM runs like those in the image below by clicking in the box next to Baseline
Design under Module 1 Example—SQUARE.

L al x|

EI--@ Rectangle - converted - tes
- HIE) window Brea EEM

@ Bassline Design

== Module 1 Example - RECTAN

{43 Add Daylighting

3] Better Glazing

- 2][g Baseline Design

el |E| Better Glazing + Add Davl

=iz} Module 1 Example - SQUARE

1113 Bassline Design

El =E Project b

|E| Baseline Design

Return to the Reports tab and review the results.
The next few pages show the completed SD Wizard and EEM Forms for this energy

model.
e Pages E46-E51 discuss the Comparison Reports and highlight what some of the results

mean.
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Basic Energy Modeling and Comparative Runs Example 2 Forms

eQUEST Schematic Design Wizard Form General Information, Footprint

PROJECT: Module 1 Example - RECTANGLE

DATE: June 18, 2008
Schematic Design Wizard Form
Screen 1 General Information
Project Name: Module 1 Example - RECTANGLE
Building Type: 2-story office building
Location:
Bilings, MT {45.78 N, -108.5 W)
Utility
S NorthWestern Energy defaulis
Information:
Areas and 20,000 sf
Floors: 2 floors above ground
Cooling and DX Coils
Heating: Furmnace
Other Data:
defaulis
Screen 3 Building Footprint
Footprint Shape
and Notes:
Rectangle
X1 = 200° V1 |
Y1 = 50 l
|
Zoning Pattem i
& Notes S Oy
Plaadorth: o 7]
Fealprink Denendans
e[ o m |
Custom
fone Depth = 20' (North / South) )
Zone Depth = 10" (East / Wes) = | [ e ————
Perimeter=82% } Dimensians Specied Above 10,000 fz
HWI»::I:::.: o n metocsn [ 50
™ piched Roof
wizard serean ISR <) W [ Eoews M B e B
Floor Heights: default

Created by Integrated Design Lab—Bozeman E37



Example 2 Forms eQUEST Module 1

eQUEST Schematic Design Wizard Form Construction, Doors

PROJECT: Module 1 Example - RECTANGLE
DATE: June 18, 2008

Screen 4 Building Envelope Constructions

Roof Surfaces:

defaults

Above Grade
Wallls:

Brick walls
everything else - defaults

Ground Floor:

defaults
Infiltration: defaults
Screen 5 Building Interior Constructions
Ceilings:

defaults
Vertical Walls:

defaults
Floors:

defaults
Screen 6 Exterior Doors
DoorTypes:

defaults
Door
Construction:

defaults
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Basic Energy Modeling and Comparative Runs Example 2 Forms

eQUEST Schematic Design Wizard Form Windows, Shades, Skylights

PROJECT: Module 1 Example - RECTANGLE
DATE: June 18, 2008

Screen 7 Exterior Windows

Specification: gross ratio

Window Types:

Glass Type 2: Double Clear 1/4in, 1/2in Air (2004)

Window

Constfruction:
40 % each - North, South

Gross % / Net % | 32% Gross / 42.7% Net

Screen 8 Exterior Window Shades and Blinds
Overhangs:
None
Fins:
None
Blinds:
None
Screen 9 Roof Skylights
fones: None
Amount:
Dimensions:
Glazing Type:
Light well:

Custom Zones:
(from image)
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Example 2 Forms eQUEST Module 1

eQUEST Schematic Design Wizard Form Daylighting

PROJECT: Module 1 Example - RECTANGLE
DATE: June 18, 2008

Screen 10 Ground Floor Daylight Zoning

Daylit From: N/A

Photosensors:

Lighting confrol
Method:

Custom Zones:
([from image])

Screen 11 Typical (Middle) Floor Daylight Zoning
Daylit From: N/A
Photosensors:

Lighting Control
Method:

Custom Zones:
(from image)

Screen 12 Top Floor Daylighting Zone
Daylit From: N/A
Photosensors:

Lighting Control
Method:

Custom Zones:
(from image)
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Basic Energy Modeling and Comparative Runs Example 2 Forms

eQUEST Schematic Design Wizard Form Schedules: Activities and Loads
PROJECT: Module 1 Example - RECTANGLE
DATE: June 18, 2008
Screen 13 Activity Areas Allocation
Describe
Settings:

defaults
Screen 14 Occupied Loads by Activity Area
Describe
Settings:

defaults
Screen 16 Unoccupied Loads by Activity Area
Describe
Settings:

defaults
Screen 17 Main Schedule Information
Describe
Settings:

defaulis
Screen 18 Interior Lighting Loads and Profiles
Describe
Settings:

N/A
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Example 2 Forms

eQUEST Schematic Design Wizard Form

eQUEST Module 1

Schedules: Activities and Loads

PROJECT: Module 1 Example - RECTANGLE

DATE: June 18, 2008
Screen 19 HVAC System Definitions
System 1:
defaults
System 2
System 1 Serves:
Screen 20 HVAC Zones: Temperature and Air Flows
Thermostats:
defaults
Temperatures:
Air Flows;
Screen 21 Packaged HVAC Equipment
Describe o
Settings: i
Screen 22 HVAC System Fans
Describe -
Settings:
Screen 23 HVAC System #1 Fan Schedules
Describe i
Settings: ¢
Screen 24 HVAC System #2 Fan Schedules
Describe —
Settings: S
Screen 25 HVAC Zone Heating, Vent and Economizers
Describe -
Settings: G
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Basic Energy Modeling and Comparative Runs Example 2 Forms

eQUEST Schematic Design Wizard Form HVAC, DHW, Utility Charges
PROJECT: Module 1 Example - RECTANGLE

DATE: June 18, 2008

Screen 26 HVAC System Hot/Cold Deck Resets

Describe e

Settings:

Screen 29 Cooling Primary Equipment / Primary Equipment Heat Rejection
Describe e

Settings:

Screen 30 Chilled Water System Centrol

Describe i

Settings:

Screen 31 Heating Primary Equipment

Describe -

Settings:

Screen 32 Hot Water System Control

Describe -

Settings:

Screen 33 Domestic Hot Water Heating Equipment

Describe i

Settings:

Screen 35 Electric Utility Charges / Utility Block Charges / Utility Time-of-Use Charges
Des.cnbe i

Settings:

Screen 36 Electric Utility Time-of-Use Periods

Describe o—

Settings:

Screen 37 Fuel Utility Charges

Des‘cnbe ik

Settings:
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Example 2 Forms

eQUEST Schematic Design Wizard Form

eQUEST Module 1

Project Informaticn, Notes

PROJECT: Module 1 Example - RECTANGLE

DATE: June 18, 2008
Screen 41 Project Information
Building
4 defaults
Location:

Building Owner:

Component
Names:

[Screens] Other Notes

E44
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Basic Energy Modeling and Comparative Runs Example 2 Forms

eQUEST EEM Runs and Life-Cycle Cost Analysis Forms

PROJECT: Module 1 Example - RECTANGLE

EEM RUN: Better Glazing

Measure Type: Building Envelope - Glazing Type

Apply Measure To: | - baseline -
Describe EEM Changes Made:

Change both glazing types to:
Double Low-E: Dbl low-E (e2 = .1) Clear 1/4in, 1/2in Argon (2635)

LCC DATA |First Cost: Annual Maint. Cost:
INVESTMENT-RELATED COSTS OPERATIONS-RELATED COSTS
YEAR DESCRIPTION COsTS DESCRIPTION COsTS
EEM Run: Add Daylighting
Measure Type: Internal Loads - Daylighting
Apply Measure To: | - baseline -

Describe EEM Changes Made:

Change both (ground / top) to:
- side it
- Control Method: Fluorescent: Dimming: down to 10% Light (19% pwr)

LCC DATA |First Cost: Annual Maint. Cost:
INVESTMENT-RELATED COSTS OPERATIONS-RELATED COSTS
YEAR DESCRIPTION COSTS DESCRIPTION COSTS
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Example 2 Forms eQUEST Module 1

eQUEST EEM Runs and Life-Cycle Cost Analysis Forms
PROJECT: Module 1 Example - RECTANGLE

EEM RUN: Better Glazing + Add Daylighting

Measure Type: Internal Loads - Daylighting

Apply Measure To: | Better Glazing
Describe EEM Changes Made:

Change both (ground / top) to:
- side it
- Control Method: Fluorescent: Dimming: down to 10% Light (19% pwr)

LCC DATA |First Cost: Annual Maint. Cost:
INVESTMENT-RELATED CQOSTS OPERATIONS-RELATED COSTS
YEAR DESCRIPTION COSTS DESCRIPTION COSTS
EEM Run:

Measure Type:

Apply Measure To:
Describe EEM Changes Made:

LCC DATA |First Cost: Annual Maint. Cost:
INVESTMENT-RELATED COSTS OPERATIOMNS-RELATED COSTS
YEAR DESCRIPTION COSTS DESCRIPTION COSTS
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Basic Energy Modeling and Comparative Runs Example 2 Reports

Monthly Energy Consumption

This report (shown on the next page) compares the electric and gas consumption of each
baseline and EEM run. As with the Single Run Reports, you need to pay attention to the units
and scales of the graphs so that you are not comparing fuel types inaccurately.

As you can see, eQUEST assigns each run a certain color. These colors will remain consistent
throughout these types of reports UNLESS YOU CHANGE THE ORDER OF THE RUNS. For example,
the run assigned “1” will always be medium blue, “2” will always be grey, etc. Keep this in mind
as you are comparing report data.

This report tells us that we will achieve the greatest electricity savings from adding daylighting
to the rectangular building design, but we will lose some of that savings from the heating loads
in the winter. Remember that we cannot simply compare the electric and gas charts because
they use different units (kWh vs. Btu). We will need to look at the other charts to confirm if
adding daylighting to the rectangular building is really our best option.
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Example 2 Reports eQUEST Module 1

Monthly Energy Consumption

Electric Consumption (kWh)

{x000)
20
15
10
5
u]
Jan Feb Mar spr May Jun Jul Aug Sep oct MNow Dec
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Total
Run 1. 10.96 9.92 10.95 11.94 12.39 13.98 18.98 16.75 13.31 12.08 Q.93 10.97 152.22
Run 2. 10.75 9.73 10.73 11.57 11.90 13.00 17.19 15.55 12.82 11.89 Q.78 10.76 145.66
Run 3. 1051 0.60 10,59 11.40 11,71 12,71 16,58 15.15 12,55 11,70 .88 10,52 142,98
Run 4. 7.60 6.55 6.87 714 7.25 8.30 11.68 10,33 2.49 7.83 G6.82 7.78 96.69
Run 5.
B 1. Module 1 Example - SQUARE - Baseline Design (07/15/08 @ 14:59)
] 2. Module 1 Example - RECTANGLE - Baseline Design (07/16/08 @ 13:46)
B 3 Module 1 Example - RECTANGLE - Better Glazing (07/16/08 @ 13:46)
O 4. Module 1 Example - RECTANGLE - Add Daylighting (07/16/08 @ 13:46)
Gas Consumption (Btu)
(x000,000)
120
100
a0
&0
40
20
0 L
Jan Feb Mar Apr My Jun Jul Aug Sep Oct Miow Dec
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Moy Dec Total
Run 1. 92.52 64.10 31.95 11.02 3.04 2.18 2.21 2.11 1.93 2.92 50.00 26.60 350.58
Rumn 2. Q0.7 4 65.99 3777 16.51 5.06 2.18 2.21 2.11 1.93 381 51.13 85.43 364.88
Rumn 3. 75,91 54.17 29.00 11.63 3.32 2.18 2.21 2.11 1.93 241 40.08 70.21 295.15
Rur 4. 101.47 77.01 49,94 25.44 9.84 2,31 2.21 2.11 1.94 7.08 60.71 95.66 435.73
Run 5.

E48 www.idlbozeman.com



Basic Energy Modeling and Comparative Runs Example 2 Reports

Annual Utility Bills by Rate

This report shows us the annual cost in dollars of the energy usage in each building. As you can
see, the first building that we created in the SD Wizard has the highest projected utility bills. This
is because of the inefficient shape and orientation of the building. The baseline design is the
most expensive of the rectangular building runs because, while is an appropriate shape and
orientation for its building type, it does not take advantage of any other sustainable strategies,
such as daylighting. When better glazing is applied to this design, the utility bills decrease.
There is also a decrease when daylighting is applied to the design. Perhaps combining these
strategies will increase the savings even more.

Annual Utility Bills ($)

(x000)
18
16

14

12

10

1 2 3 4
Selected Runs (see bottom legend)

[0 NWE-GSEDS-1-SecHDem-Sm B NWE-D-GSG-1-NRGas-G09<300CFH

Module 1 Example - SQUARE - Baseline Design (07/15/08 @ 14:59) {annual bill; § 17,9<41)
Madule 1 Example - RECTANGLE - Baseline Design (07/16/08 @ 13:46) (annoal bil: $ 17,5687
Module 1 Example - RECTANGLE - Better Glazing (07/16/08 @ 13:46) [annual kil $ 16,418)
Module 1 Example - RECTANGLE - Add Davylighting (07/16/08 @ 13:46) (annual bill: § 14,299)

B EE
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Example 2 Reports eQUEST Module 1

Monthly Utility Bills

Like the annual utility bills, this report shows the utility costs for each design according to month.
There are greater costs in the winter months when heating loads increase. The only design that
does not spike very much in the summer from cooling loads is the rectangular design with
daylighting added. You can see that while it does have some higher winter heating costs, this
is beginning to be offset by summer savings.

(X000) Monthly Utility Bills ($) |

Aug Sep Oct Nov Dec

Jun Jul
Module 1 Example - SQUARE - Baseline Design (07/15/08 @ 14:59)
Module 1 Example - RECTANGLE - Baseline Design (07/16/08 @ 13:46)
Module 1 Example - RECTANGLE - Better Glazing (07/16/08 @ 13:46)
Module 1 Example - RECTANGLE - Add Daylighting (07/16/08 @ 13:46)

2.2
2.0
1.8

1.6

4
1.4
1.
1.0
0.8
0.6
0.4
0.
Jan Feb Mar Apr May

=)

[ =)

0.0

CINCN
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Basic Energy Modeling and Comparative Runs Example 2 Reports

Annual Energy by Enduse
This report helps us identify which loads are increasing and decreasing for each alternative. As

you can see, adding daylight to the design greatly reduces energy consumption due to area
lighting.

Annual Energy Consumption by Enduse

| —

Area Lighting

Task Lighting

Exterior Usage

Ventilation
Pumps and Misc.
Refrigeration

Space Cooling

Heat Rejection

Space Heating ———————=—

Ht Pump Suppl.

Water Heating E

0 10 20 30 40 50 60 70 80 0 100 200 300 400 50C
Electric Use (kWh x000) Fuel Use (Btu x000,000)
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Example 2 Reports eQUEST Module 1

Annual Electric Use by Run and Enduse

This final report explores the annual electricity load usage for each alternative. It once again
confirms that appropriate building shape combined with daylighting helps with area lighting
energy usage.

Annual Electric Consumption (kWh) |

1 2 3

Selected Runs (see bottom legend)

(x000)

160

140

120

100

80

60

40

20

SN

L] Area Lighting L] Exterior Usage O water Heating | Refrigeration
B Task Lighting B Pumps & Aux. B Ht Pump Supp. B Heat Rejection
Misc. Equipment O ventilation Fans [ | Space Heating [ | Space Cooling
1. Module 1 Example - SQUARE - Baseline Design (07/15/08 @ 14:59)
2. Module 1 Example - RECTANGLE - Baseline Design (07/16/08 @ 13:46)
3. Module 1 Example - RECTANGLE - Better Glazing (07/16/08 @ 13:46)
4, Module 1 Example - RECTANGLE - Add Daylighting (07/16/08 @ 13:46)
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 7

7. Make changes if necessary.
e Since we see savings in the rectangular design from improved glazing or adding
daylighting, let us see if we can increase savings by combining them both in a stacked,
or cascaded, EEM run. Since we want to compare this stacked run to each individual

improvement, we will create a new EEM Run and then stack it on one of the previously
created runs.

e Click Return to Building Description Mode.

Fle Edit Wiew Mode Tools Help
nsdsmn8etssnsrmms v @u|
o x|

Return to Building
Description Mode

alx|

EI-C:I Comparison Reports
- Monthly Tatal Energy Consur
nnual Uitility Bills by Rate
anthly Uity Bills
- Annual Energy by Enduse
Annual Electric Use by Run a
- - Life-Cycle Costs Summary
- - Life-Cycle Savings Graph
- - Life-Cycle Savings Comparisc
=1 Single-Run Reports
Manthly Energy Cansumptior
= - Annual Energy Consumption
: Manthly Utility Bills - All Rate:
- Monthly Peak Demand by Ene
- - Annual Peak Demand by End
- - Monthly Electric Peak Day Lo
=123 Parametric Run Reports
Annual Bulding Summary
- - Annual Enduse Summary

Annua

(x000)

160

140

120

100

80

60

40

e Click Energy Efficiency Measure Wizard.

E.)_] Module 1 Example - RECTANGLE.pd? - eQUEST Quick Energy Simulation Tool
File Edit Yiew Mode Tools Help

JJD@EI%E\él@?lﬂ\&ﬂ-lﬁf.ﬁrﬁ.“|§|
‘w@m BEHE 9WB ¢@aE BWBR 7F06%

Project & Site Building Shell Internal Loads ‘Water-Side HYAC Air-Side HYAC Ltility & Economics

2= | 2-D Geometry I 3-D Geometry | Spreadsheet I Summary |

Y Building Creation

=Y Energy Efficiency
Measure Wizard

=§ Simulate Building
= Ferformance

Perform Compliance
Analysis

Review Simulation
Results Wiew

III__TI?' Review Compliance
Vs

Analysis Report
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EEM Wizard: Step 7 eQUEST Module 1

¢ In the wizard, click Create Run.

B eQUEST Energy Efficiency Measures (EEM) Wizard ﬂil

— EEM Run Information

Select Measure to Wiew/Edit: EEM Fun Nama: add Daylighting
Better Glazing
add Daylighting Measure Category: Internal Loads

Measure Type: IDayIighting j

Apply Measure To: I— baseline run - j

EEM Run Summary:

T =
< Create Run | lete Run ##% Praczs 'EEM Run Details' button ##%#

Sy — ek to describe measure ik

Baseline Run Mame

IBaseIine Diesign ;l

Project & Baseline Run LCC Data... EEM Run Details... EEM Run LCC Data... |

Help @)  Einish %

¢ Create another Daylighting run, but this time apply it to the Better Glazing run.
e Click OK.

2 " Energy Efficiency Measure Creation d |

— EEM Run Information

Measure Cateqgory: IInternaI Loads j

Measure Type: IDayIighting j

Apply Measure To:
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 7

e Change the EEM Run Name to Better Glazing + Add Daylighting.
e Click EEM Run Details...

s " eQUEST Energy Efficiency Measures (EEM) Wizard 21x|

— EEM Run Information

Select Measure to View/Edit: EEM Run Mame: Better Glazing + Add Daylighting I
Better Glazing
add Daylighting Measure Category: Internal Loads

ing + Add Daylighting

Measure Type: IDa\,rIighting j

Apply Measure To: IBetter Glazing j

EEM Run Surnrnary:

Create Run Delete Run #4% pregs 'EEM Run Details' button ##%#
etk to describe measure b

Baseline Run Mame

Baseline Design LI

Project & Baseline Run LCC Data... | < EEM Run DetailD EEM Run LCC Data... |

Help ) Einish %

e We are going to make the same changes that we made for the last daylighting run.
Make the changes that correspond to the following screen print (in red).
o Click Done.

2 " Energy Efficiency Measure Details i |

— Daylighting EEM Details

EEM Run Mame: Better Glazing Better Glazing + Add Daylighting
Floor{s): Ground Top Ground Top
Daylighting Option: Mone MNone ISide Lit j ISide Lit j
# of Photosensors: IOne j IOne j
Photosensor 1 ——
Lights Controlled: I 1000 e I i00.0 e
Design Light Level: I 50.0 | fe I 50.0 fe
Control Method: Gnd: Gnd: IFIuorescent: Dimming: down to 10% Liglj
Top: Top: IFIuorescent: Dimming: down to 10% Liglﬂ

e Click Finish in the EEM Wizard.

IDCISI::IIIII: eEsigil I ;I

Project & Baseline Run LCC Data..., | EEM Run Details .. EEM Run LCC Data... |
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EEM Wizard: Step 7 eQUEST Module 1

e Simulate the building again by clicking Simulate Building Performance.

Q_] Module 1 Example - RECTANGLE.pdZ - eQUEST Quick Energy Simulation Tool

File Edit W%iew Mode Tools Help
DR =e 8 o2 o vyaEmss aE
jlﬁelw B HE 98 o@dE BBX F6%

Project & Site Building Shell Internal Loads Water-Side HYAC Air-Side HvaC Lkility & Economics

=i Building Creation
Wizard

2=l | 2-D Geometry I 3-D Geometry I Spreadsheet I Summary I

Energy Efficiency
Measure Wizard

Slmulate Bulldlng

Performance
Perform Compliance
Analysis

Review Simulation
Results View

Review Compliance
Analysis Report

e Select all of the runs and click Simulate.

EEM Run Selection x|

EEM Runs:

w|Baseline Desian Place a check nextto each
w|Better Glazing EEM run you would like to
wiadd Daylighting have simulated,

w|Better Glazing + Add Daylight

dEr=p

——

Cancel |

¢ When the simulation is finished, select View Summary Results/Reports...

Simulation{s) Complete 5'

4 Runis) Completed Successtully

Return to the Input Building Description

|; Yiew Summary Results/Reports...

Yiew Detailed Simulation Qutput File... |
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Basic Energy Modeling and Comparative Runs EEM Wizard: Step 7

e Return to the Projects/Runs tab and once again add the Baseline Design of the Module
1 Example—SQUARE project by clicking in the box to the left of the run.

al =

-2 Module 1 Example - RECTANGLE

: {5]@ Better Glazing + Add Daylighting
--{4|[@ Add Davlighting
13|13 Better Glazing
-.{2|[@ Baseline Design

|-{=1 Module 1 Example - SQUARE

A [1][F Baseline Design

e Since we have already looked at all of the Comparison Reports once, we are just going
to look at the Monthly Utility Bills and the Annual Energy by Enduse reports. You are
welcome to explore the other reports as well.
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Example 2 Reports (modified) eQUEST Module 1

Annual Utility Bills by Rate

This report shows that adding better glazing and daylighting together in the rectangular design
creates the most energy savings. While it looks like there might be a slight increase in gas costs
over the original square and rectangular designs, this is compensated for by the electricity
savings.

(x000) Annual Utility Bills ($)

d /

18

16

14

12

10

1 2 3 4 5

Selected Runs (see bottom legend)

0 NWE-GSEDS-1-SechDem-Sm B NWE-D-GSG-1-NRGas-G09<300CFH

Module 1 Example - SQUARE - Baseline Design (07/15/08 @ 14:59) (annual bill: $ 17,941)

Module 1 Example - RECTANGLE - Baseline Design (07/16/08 @ 15:05) (annual bill: $ 17,568)

Module 1 Example - RECTANGLE - Better Glazing (07/16/08 @ 15:05) (annual bill; $ 16,4158}

Module 1 Example - RECTANGLE - Add Daylighting (07/16/08 @ 15:05) (annual bill: $ 14,299)

Module 1 Example - RECTANGLE - Better Glazing + Add Daylighting (07/16/08 @ 15:05) (annual bill: $ 13,179)

Lk L=
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Basic Energy Modeling and Comparative Runs Example 2 Reports (modified)

Annual Energy by Enduse

As you can see in this report, the need for space heating in the stacked run (dark gray) is

reduced as compared to the run that only added daylighting.

Annual Energy Consumption by Enduse

Area Lighting
Task Lighting
Misc, Equipment
Exterior Usage
Ventilation
Pumps and Misc,
Refrigeration

Space Coolinga

Heat Rejection

Ht Purmp Suppl.

Water Heating E

0] 10 20 30 40 S50 60 Y70 0 80 0] 100 200 300 400
Electric Use (kWwh =000} Fuel Use (Btu x000,000)

Module 1 Example - SQUARE - Baseline Design (07/15/08 @ 14.59)

Module 1 Example - RECTANGLE - Baseline Design (07/16/08 @ 15:05)

Module 1 Example - RECTAMNGLE - Better Glazing (07/16/08 @ 15:05)

Module 1 Example - RECTANGLE - Add Davlighting (07/16/08 @ 15:05)

Module 1 Example - RECTAMNGLE - Better Glazing + Add Daylighting (07/16/08 @ 15:05)

[ |
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Finishing the Exercise eQUEST Module 1

FINISHING THE EXERCISE

At this point, you can save the project and close eQUEST or continue to experiment with the
project. If at any time you have questions, please refer to the module text for more in-depth
explanations.
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eQUEST FORMS




eQUEST Schematic Design Wizard Form

General Information, Footprint

PROJECT:
DATE:

Schematic Design Wizard Form
Screen 1 General Information

Project Name:

Building Type:

Location:

Utility
Information:

Areas and
Floors:

Cooling and
Heating:

Other Data:

Screen 3

Building Footprint

Footprint Shape
and Notes:

Zoning Pattern
& Notes

Floor Heights:

F2
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eQUEST Schematic Design Wizard Form Construction, Doors

PROJECT:
DATE:

Screen 4 Building Envelope Constructions

Roof Surfaces:

Above Grade
Walls:

Ground Floor:

Infiltration:

Screen 5 Building Interior Constructions

Ceilings:

Vertical Walls:

Floors:

Screen 6 Exterior Doors

Door Types:

Door
Construction:
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eQUEST Schematic Design Wizard Form

Windows, Shades, Skylights

PROJECT:
DATE:

Screen?7

Exterior Windows

Specification:

Window Types:

Window
Construction:

Gross % / Net %

Screen 8

Exterior Window Shades and Blinds

Overhangs:

Fins:

Blinds:

Screen9

Roof Skylights

Zones:

Amount:

Dimensions:

Glazing Type:

Light Well:

Custom Zones:
(from image)

Fa
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eQUEST Schematic Design Wizard Form

Daylighting

PROJECT:
DATE:

Screen 10

Ground Floor Daylight Zoning

Daylit From:

Photosensors:

Lighting control
Method:

Custom Zones:
(from image)

Screen 11

Typical (Middle) Floor Daylight Zoning

Daylit From:

Photosensors:

Lighting Control
Method:

Custom Zones:
(from image)

Screen 12

Top Floor Daylighting Zone

Daylit From:

Photosensors:

Lighting Control
Method:

Custom Zones:
(from image)

Created by Integrated Design Lab--Bozeman
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eQUEST Schematic Design Wizard Form

Schedules: Activities and Loads

PROJECT:

DATE:

Screen 13

Activity Areas Allocation

Describe
Settings:

Screen 14

Occupied Loads by Activity Area

Describe
Settings:

Screen 16

Unoccupied Loads by Activity Area

Describe
Settings:

Screen 17

Main Schedule Information

Describe
Settings:

Screen 18

Interior Lighting Loads and Profiles

Describe
Settings:
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eQUEST Schematic Design Wizard Form Schedules: Activities and Loads

PROJECT:
DATE:

Screen 19 HVAC System Definitions

System 1:

System 2:

System 1 Serves:

Screen 20 HVAC Zones: Temperature and Air Flows

Thermostats:

Temperatures:

Air Flows:

Screen 21 Packaged HVAC Equipment

Describe
Settings:

Screen 22 HVAC System Fans

Describe
Settings:

Screen 23 HVAC System #1 Fan Schedules

Describe
Settings:

Screen 24 HVAC System #2 Fan Schedules

Describe
Settings:

Screen 25 HVAC Zone Heating, Vent and Economizers

Describe
Settings:
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eQUEST Schematic Design Wizard Form HVAC, DHW, Utility Charges

PROJECT:
DATE:

Screen 26 HVAC System Hot/Cold Deck Resets

Describe
Settings:

Screen 29 Cooling Primary Equipment / Primary Equipment Heat Rejection

Describe
Settings:

Screen 30 Chilled Water System Control

Describe
Settings:

Screen 31 Heating Primary Equipment

Describe
Settings:

Screen 32 Hot Water System Control

Describe
Settings:

Screen 33 Domestic Hot Water Heating Equipment

Describe
Settings:

Screen 35 Electric Utility Charges / Utility Block Charges / Utility Time-of-Use Charges

Describe
Settings:

Screen 36 Electric Utility Time-of-Use Periods

Describe
Settings:

Screen 37 Fuel Utility Charges

Describe

Settings:
F3 Created by Integrated DeS|gn Lab--Bozeman




eQUEST Schematic Design Wizard Form Project Information, Notes

PROJECT:
DATE:

Screen 41 Project Information

Building
Location:

Building Owner:

Component
Names:

[Screens] Other Notes
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€QUEST EEM & LCC Project Information Form

PROJECT:

DATE:

EEM & LCC Project Information Form

Project:

Architect:

Location:

Design Features to be
analyzed:

Baseline Run/LCCO:

EEM Run #1/LCC1:

EEM Run #2/LCC2:
EEM Run #3/LCC3:
EEM Run #4/LCC4:
EEM Run #5/LCCE5:
EEM Run #6/LCCE6:

Project-wide LCC Data Marginal Income Tax Rates
DOE/FEMP Fiscal Year: Federal:
Number of Analysis Yrs: State:
Fuel Price Esc Rgn: U.S. Average Combined:
Analysis Sector: Discount Rate Data
Second Fuel Type: Specification: |Real O Nominal O
Uniform Price Escalation Rates pre O Aftertax O
Electric O Inflation Rate:
2nd Fuel O Discount Rate:
Baseline Run | First Cost: Annual Maint. Cost:
LCC DATA INVESTMENT-RELATED COSTS OPERATIONS-RELATED COSTS
YEAR DESCRIPTION COSTS DESCRIPTION COSTS
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eQUEST EEM Runs and Life-Cycle Cost Analysis Forms

PROJECT:

EEM RUN:

Measure Type:

Apply Measure To:

Describe EEM

Changes Made:

LCC DATA | First Cost: Annual Maint. Cost:
INVESTMENT-RELATED COSTS OPERATIONS-RELATED COSTS
YEAR DESCRIPTION COSTS DESCRIPTION CQOSTS
EEM Run:

Measure Type:

Apply Measure To:

Describe EEM Changes Made:

LCC DATA | First Cost: Annual Maint. Cost:
INVESTMENT-RELATED COSTS OPERATIONS-RELATED COSTS
YEAR DESCRIPTION COSTS DESCRIPTION COSTS

Created by Integrated Design Lab--Bozeman
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