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eQUEST Introductory Tutorial Simulation Basics

Simulation Basics

. - . s ) . Simulation Basics
The reader who is already familiar with building energy use simulation may Quick Start

wish to skip this section, and continue this tutorial at the next section (Quick
Start). For the reader who is new to the use of building energy use simulation,

Schematic Wizard

this section provides an overview from a "how-to" perspective. Two Energy . leard
Design Resources (EDR) publications will also be very helpful to the new Deta'le_d Interface
simulation practitioner, providing an overview and a perspective of the role FEM Wizard
simulation plays in the energy-efficient design process. Both are highly Parametric Runs
recommended and are briefly described below and on the following page. Graphical Reports

Detailed Reports

Background Information

Integrated Energy Design

Today's building designers must view their design responsibilities from a
much broader, even global, perspective. From operating costs, to energy
efficiency, to broader issues of sustainability, the quality of building design
decisions can only be as good as the information entering the design process,
i.e., the performance levels our building design projects ultimately realize is a
function of how well informed our design decisions are.

el lo] EUNAS I i Building Design

Operating Energy Environmental
Costs Use Impacts

project performance = f(informed decisions)

The EDR Design Brief, Integrated Energy Design, uses examples to describe
the "whole-building" design process necessary to realize the full potential of
energy-efficient buildings. Simulation provides the performance information
critical to the "whole-building" energy-efficient building design process. The
Integrated Energy Design EDR Design Brief is available on-line or via free
download (PDF file) at:
http://www.energydesignresources.com/Resources/Publications/DesignBriefs.aspx
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Background Information

Building Simulation

In recent years, the remarkable gains in desktop computing power and
simulation tool technology have placed unprecedented analytical power
literally at the finger tips of building design professionals. Building designers
and developers can now take their intended building designs for a "test drive"
before "signing on the dotted line", something previously only possible under
the most generous design budgets.

30

Space Cooling
Heat Rejection
Ventilation Fans
Pumps & Aux.
Water Heating
Space Heating
Misc. Equipment
Area Lighting

20

10

[EECOROER

Additional introductory background to building energy use simulation is
available in an EDR Design Brief entitled Building Simulation. Using
examples, it describes what simulation is, how it can be used to greatest
advantage, what simulation tools are widely used, and where to go to obtain
them or more information about them. The EDR Building Simulation Design
Brief is available on-line or via free download (PDF file) at:
http://www.energydesignresources.com/Resources/Publications/DesignBriefs.aspx
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eQUEST = DOE-2 + Wizards + Graphics

DOE-2-derived engine in eQUEST

DOE-2 is the most widely recognized and respected building energy analysis
program in use today. Although DOE-2 was first released in the late 1970's, it
used as starting points earlier simulation tools and methods developed and
funded by ASHRAE, NASA, the U.S. Postal Service, and the electric and gas
utility industries. During the first half of the 1980's, it continued under DOE
support, but decreasing national concern about energy created the need for
industry support, which became its principal source of support through much
of the 1990's. Through this long, and collaborative history, DOE-2 has been
widely reviewed and validated in the public domain. The simulation "engine"
within eQUEST is derived from the latest official version of DOE-2, however,
eQUEST's engine extends and expands DOE-2's capabilities in several
important ways, including: interactive operation, dynamic/intelligent defaults,
and improvements to numerous long-standing shortcomings in DOE-2 that
have limited its use by mainstream designers and buildings professionals.

eQUEST and Integrated Energy Design

While DOE-2 has long been available for designers to "test drive" the energy
performance of their building designs, it has been too difficult and expensive
to use for most projects. Imagine instead, a building energy simulation tool so
comprehensive that it would be useful to ALL design team members, yet so
intuitive ANY design team member could use it, in ANY or ALL design
phases, including schematic design. eQUEST is well named because it
provides something the buildings industry has been looking for, but until now
has been unable to find ... a sophisticated, yet easy-to-use building energy
analysis tool... powerful enough to address every design team member's
domain (e.g., architectural, lighting, mechanical) but simple enough to permit
a collaborative effort by ALL design team members in ALL design phases.

eQUEST was designed to allow you to perform detailed analysis of today’s
state-of-the-art building technologies using today’s most sophisticated
building energy use simulation techniques... without requiring extensive
experience in the "art" of building performance modeling. This is possible
because eQUEST's DOE-2-derived engine is combined with a building
creation wizard, an energy efficiency measure wizard, industry standard input
defaults, and a graphical results display module. cQUEST will step you
through the creation of a detailed building model, allow you to automatically
perform parametric simulations of your design alternatives and provide you
with intuitive graphics that compare the performance of your design
alternatives. Reliable detailed simulation has never been easier. With
eQUEST, you’ll be able to provide professional-level results in an affordable
level of effort. Imagine being able to evaluate today’s newest building
technologies, at the speed of today's design process. Well... imagine no
longer!
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Overview of the Process

9\ @ eQUEST calculates hour-by-hour building energy

—J  consumption over an entire year (8760 hours) using hourly

& \eather data for the location under consideration. Input to
the program consists of a detailed description of the building being analyzed,
including hourly scheduling of occupants, lighting, equipment, and thermostat
settings. eQUEST provides very accurate simulation of such building features
as shading, fenestration, interior building mass, envelope building mass, and
the dynamic response of differing heating and air conditioning system types
and controls. eQUEST also contains a dynamic daylighting model to assess
the effect of natural lighting on thermal and lighting demands.

The simulation process begins by developing a "model" of the building based
on building plans and specifications. A base line building model that assumes
a minimum level of efficiency (e.g., minimally compliant with California
Title24 or ASHRAE 90.1) is then developed to provide the base from which
energy savings are estimated. Alternative analyses are made by making
changes to the model that correspond to efficiency measures that could be
implemented in the building. These alternative analyses result in annual
utility consumption and cost savings for the efficiency measure that can then
be used to determine simple payback, life-cycle cost, etc. for the measure and,
ultimately, to determine the best combination of alternatives.
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Building Blocks of Simulation

Building simulation requires that a model of the

proposed building be created... not a physical model

but a virtual model... capable of simulating the

‘ important thermodynamics of the proposed building.

Experienced modelers learn to prize parsimony in their
work... elegant simplicity capturing the essential details, and no more. Great
minds, in addition to your's, have come to appreciate this aspiration — "make
things as simple as possible, and no simpler" (Albert Einstein). Toward that
end, the following list summarizes essential components, steps, or building
blocks, in a how-to description of the process of simulation modeling.

Before "building" anything, including your simulation model, first consider and
collect the following...

O Analysis Objectives (Begin with the End in Mind)...

. Try to approach your simulation model with a clear understanding of
’@* the design questions you wish to answer using your simulation model.

Simplifications that you build into your model will both unclutter your
model so you can focus on the important issues and at the same time, limit the
questions you can use your model to answer. Experience will teach you how
best to strike this important balance for each new project.

Building Site Information and Weather Data...

l¢, Important building site characteristics include latitude, longitude and

elevation, plus information about adjacent structure or landscape
7" capable of casting significant shadows on your proposed (or existing)

building. Your eQUEST CD (or download) comes with long-term average
weather data (~30-year average) for the sixteen standard climate zones in
California. For users outside of California, over 650 weather files are
available via automatic download (as-needed). Some international locations
are also available. Visit http://DOE2.com/download/weather/ to browse
available eQUEST weather locations.

Building Shell, Structure, Materials, and Shades...

building only in so far as they transfer or store heat (or "coolth"). You

will need to have some idea of the geometry (dimensions) and
construction materials of each of the heat transfer surfaces in your proposed
building. Only the most significant need be included (e.g., many modelers
omit parapet walls or walls inclosing unconditioned spaces since they do not
directly enclose conditioned space). This will include glass properties of

. eQUEST is interested in the walls, roof, and floor of your proposed

windows and the dimensions of any window shades (e.g., overhangs and fins).

eQUEST provides users with simple, user-friendly, choices for each of these.

Q eQUEST

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard

Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Introductory Tutorial, page 5 of 134


http://doe2.com/download/weather/

Simulation Basics eQUEST Introductory Tutorial

Simulation Basics

Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

4

Building Blocks of Simulation (continued)

U Building Operations and Scheduling...

A clear understanding of the schedule of operation of the existing or
proposed building is important to the overall accuracy of your

simulation model. This includes information about when building occupancy
begins and ends (times, days of the week, and seasonal variations such as for
schools), occupied indoor thermostat setpoints, and HVAC and internal
equipment operations schedules. eQUEST defaults operations schedule
information based on building type.

Internal Loads...

Heat gain from internal loads (e.g., people, lights, and equipment) can
=" constitute a significant portion of the utility requirements in large
buildings, both from their direct power requirements and the indirect effect
they have on cooling and heating requirements. In fact, internal loads can
frequently make large buildings relatively insensitive to weather. More
importantly, the performance of almost all energy-efficient design alternatives
will be impacted either directly or indirectly by the amount of internal load
within a building. Although eQUEST contains reasonable defaults by building
type, the experienced user will take care to estimate these as carefully as
possible. The industry standard source for these data is the ASHRAE
Handbook of Fundamentals (published every four years), available through
ASHRAE at www.ashrae.org. Recent research into this important topic also is
available from LBNL via http://eetd.lbl.gov/EA/Buildings/PubsList.

HVAC Equipment and Performance...

—

%) ) )

Qr Few model components will have as much influence on overall

~ = . . .
«_— Dbuilding energy use and the performance of most energy-efficient

design alternatives as will the HVAC (Heating, Ventilating, and Air
Conditioning) equipment. It follows that good information regarding HVAC
equipment efficiency will be important to the accuracy of any energy use
simulation. eQUEST assumes default HVAC equipment efficiencies according
to California's Title 24 energy standard. Where possible, equipment
efficiencies specific to each analysis should be obtained, e.g., from the building
design engineers or directly from equipment manufactures. Most HVAC
equipment manufactures now publish equipment performance data on their
web sites. Additionally, detailed equipment performance data is also available
to the public from the Air-Conditioning and Refrigeration Institute (ARI) via
http://www.ari.org/directories/ and from the California Energy Commission
(CEC) via http://www.energy.ca.gov/efficiency/appliances/index.html.
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Building Blocks of Simulation (continued)

Simulation Basics

U Utility Rates ... Quick Start

Schematic Wizard

the ability to predict hourly electrical demand profiles that can then bb Wizard

be coupled with full details of the applicable utility rates (tariffs). betailed Interface

g A great strength of detailed energy use simulation using eQUEST is
S,

¢QUEST comes with the principal residential and commercial electric and FEM Wizard
natural gas rates from the sponsoring California utilities. For California Parametric Runs
locations (weather file selections), eQUEST defaults the rate selection Graphical Reports
depending on climate zone and on estimated peak electrical demand. Detailed Reports

Users outside California must create their own utility rate descriptions

using eQUEST's DOE-2-derived Building Description Language (BDL)

and save these descriptions as text files for EQUEST's use. The syntax and

structure of BDL utility rate files is explained in a file named "BDL Utility

Rate Documentation.pdf" found in the "C:\Program Files\eQUEST\Rates" ‘
folder. A "Readme.txt" file in the same folder overviews the procedure.

U Economic Parameters ...

©

~=2._ Energy Design Resources concurs with a growing chorus
(Q | @ including the U.S. DOE's Federal Energy Management Program
~ (FEMP) and the National Institute of Standards and Technology
(NIST) in recommending life-cycle economics above simple payback
methods of economic analysis. Because energy efficiency investments
usually return benefit over the entire life of the building or system,
considering their life-cycle impact is most appropriate. Imagine selecting a
variable rate mortgage based on no more information than the initial
interest rate. While few would be comfortable ignoring the longer-range
terms of any loan or investment, it is common practice among building
developers and designers to recommend building efficiency investments
with equal shortsightedness. A summary discussion of life-cycle costing
with examples, including a comparison to simple payback is now part of
eQUEST v 3.63 (right click on any input field in eQUEST and select
Tutorials and Reference, then Life-Cycle Costs). While life-cycle
economics analysis is included in eQUEST, several free life-cycle cost
tools and resources are also available to the interested user. These include
the Building Life-Cycle Cost Program from NIST (free at
http://www 1 .eere.energy.gov/femp/information/download blcc.html), and
User-Friendly Life-Cycle Costing, an Excel® form of the widely used
NIST/BLCC methodology (free at http://www.doe2.com). Energy Design
Resources also offers eVALUator, user-friendly life cycle economics tool
that goes beyond traditional life-cycle cost tools by including payroll and
productivity data, lease rates, and occupancy rates. eVALUator is available
free at http://www]1.eere.energy.gov/femp/information/download_blcc.html.

!
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Data Requirements

The image below illustrates in detail, the type of data you should

either assemble prior to developing your simulation model, or

confirm in the course of your modeling, and the point in the design
process each item of building information typically becomes finalized.

Design Construction
Item Source Schematic Development  Documents
Architectural
building and zone areas plan sheets X X X
envelope construction materials wall sections X X
surface areas (by orientation) building elevations X X X
fenestration areas (by building elevations X X X
orientation)
fenestration u-value & SC window schedule
or specifications
Mechanical
HVAC zoning HVAC plans X X
design flow rates HVAC plans X X
equipment descriptions equipment schedules X
or specifications X
control sequences control diagrams X
or specifications X
Electrical
lighting equipment lighting layout X X
or lighting schedule X
Internal Loads
peak occupancy (by zone) owner, operator X X X
peak lighting (by zone) lighting plans
peak equipment (by zone) mech or owner
Operations
per zone:
ocg, lights, equip schedules owner or operator X X X
thermostat schedules owner or operator X X X
per terminal system:
outside air operations HVAC equip schedule
hot & cold deck HVAC equip schedule
temperatures
fan schedules owner or operator X X X
fan kW HVAC equip schedule X X
per primary system:
lock-out schedules | control sequences X
Economic
utility schedules (all fuels) utility representative X X X
equipment costs designer or X X
manufacturer
life-cycle cost parameters owner X X X
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Data Requirements (continued)

The same list of data (from previous page) is organized below to

help the modeler make and manage data collection assignments to

other design team members. Date columns allow more detailed data
to be targeted as it becomes available or necessary.

assignment

0O O O@DQOdatel

oogd

DATES

date2

oo O

oo

oodoo

00 OoO00OO0 OOd

Modeling Information Request
Project Name / Date

INFORMATION
2
€ ARCHITECTURAL
floor plans space layout/areas, surface orientations
elevations surface areas (windows, doors)
building/wall/roof sections materials composition
site plans adjacent structures and landscape
roof plans skylights and overhangs
gross area & net (conditioned area)
ENVELOPE MATERIALS
glazing shading coefficient, u-value, frame type, interior shading
u-values: wall, roof, ceiling, skylight, slab & spandral
MECHANICAL
HVAC plans approximate HVAC zoning layout
equipment types
approx equipment sizes, design conditions, & efficiencies
anticipated control sequences
ELECTRICAL / INTERNAL LOADS
lighting plans
lighting power density (by HVAC zone)
design illuminance (by HVAC zone)
peak occupancy (by HVAC zone)
peak equipment (by HVAC zone)
OPERATIONS
per HVAC zone
occupancy, lights & equipment schedules
thermostat settings and schedules
per air handler
anticipated coil leaving air temperatures
minimum outside air
fan schedules
anticipated fan static & efficiency
central plant (if applicable)
chilled & hot water temperatures
equipment control sequences
ECONOMIC
a base case first costs (for equipment & systems affected by ECM's)
a ECM first costs
applicable & optional utility rates
POTENTIAL ECM's
envelope
lighting
mechanical

Q eQUEST
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HVAC Zoning

HVAC zoning recognizes that load profiles seen by different spaces
tosone | 1n a building differ. Identifying those areas with similar load
“" | profiles and grouping them under the same thermostat control
improves comfort and may reduce energy. For example, imagine
measuring indoor air temperatures at many locations throughout a
building during hours when the HVAC fans are turned off. Internal gains,
solar gains, and envelope gains/losses would cause the temperatures to vary
with time. If, after some number of hours or days, you carefully examined the
temperature histories, grouping together those that shared similar profiles, you
would have effectively grouped together those areas of the building that share
similar load characteristics. Each such area or "zone" could, therefore, be
adequately controlled by a single thermostat. In other words, HVAC thermal
zoning seeks to group together those areas (rooms) in a building that share
similar load and usage characteristics, for purposes of control. Of course, this
imagined procedure is not how HVAC engineers actually zone any building.
Rather, the rules listed below are followed. The same rules apply when zoning
a simulation model.

when modeling existing buildings, refer to the actual zoning indicated by the
HVAC plans, if available

for new buildings and when simplifying the zoning of an existing building
consider:

magnitude and schedule of internal loads

magnitude and schedule of solar gains

schedule of fan system operations

outside air requirements

intended efficiency measures (ECM's)

location of thermostats called out on the HVAC plans

In general, provide:
one exterior zone per major orientation (12 to 18 feet deep)
one internal zone per use schedule

one plenum zone (if plenum returns) for each air handler to be modeled
separately

one zone each for special uses (e.g., conference rooms, cafeterias, etc.)
separate ground and top floor zones

Currently, eQUEST provides the user with two automatic zoning schemes,
one-zone-per-floor, and simple core-vs-perimeter zoning. Based on this user
selection, eQUEST will automatically zone your model for you.
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Keep it Simple... but not too simple

One of the most important early lessons new simulation users must learn is
how to identify and avoid unnecessary detail and complexity in their
simulation models. If you think about it, all simulation modeling relies on
abstraction, i.e., simplifying our view of the model to capture only the essence
of what matters. Good advice is... “Think complicated but model simply” and
“Complicated models have no divine right of acceptance” (Pidd, M. 1996.
“Five Simple Principles of Modeling”, in Proceeding s of the 1996 Winter
Simulation Conference.) Consider the following examples.

10-Storey High rise structure — How many floors should be modeled to
predict the energy use adequately?... To evaluate preferred design
alternatives? The answer may seem obvious: ALL of them, but... that does
not mean all floors have to be modeled explicitly. Compare the results
presented below from simulation runs made of the same building, using
“Floor Multiplies” to approximate the full 10-story structure.
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eQUEST Introductory Tutorial

Keep it Simple... but not too simple

Many times, a more important concern for a model’s adequacy is whether it
can accurately predict the benefit (impact) due to design alternatives. The bar
graphs below present monthly total electric use for each of four runs: 1)
baseline (minimum code compliance), 2) window shading via horizontal
overhangs, 3) side daylighting, and 4) high efficiency chiller (each run “on top
of” the preceding measure). The upper graph is from the 10-story model. The
lower graph is from the 3-story model using a multiplier on the middle
(“typical”) floor.

Electric Consumption (kWh)
(=000}
200

Results for
10-story model

Electric Consumption {kWh)

Results for
3-story model
(with multiplier)

On the other hand, it is possible to over simplify a model, i.e., the results are
no longer consistent with more complete or complex versions of the same
model. The graph below presents results from the same building. The graph
on the left presents results from a standard core vs perimeter HVAC zoning
scheme while the results on the right are for the same building assuming one
zone per floor. Notice that the largest difference between the two models is

that the single zone-per-floor model significantly under-predicts heating

electric use.
Standard Zoning

Electric Consumption (kWh)

Mt

Jan Feb Mar&prMay Jun Jul &ug Sep OctMovDec
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150

1

o
=]

u
=]

0

] ares Lighting ] Exterior Usage
B Task Lighting B Fumps & Aux.
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Simplifying HVAC Zoning

In an effort to keep a simulation model as simple as possible, experienced
modelers often find it possible and desirable to simplify the actual zoning (i.e.,
combine zones). Simplifying the HVAC zoning in a model will generally make
the model smaller, and simpler to manage and maintain.

A host of reasons may cause the actual HVAC zoning to be more detailed than
indicated by the rules above, or required to adequately represent the necessary
thermodynamic conditions. These would include,

e Tenant and leasing flexibility may dictate that the building be divided up in
a manner that facilitates flexible leasing of space assignment requirements.

e C(Ceiling space limitations or manufacture terminal equipment size
limitations may cause a larger number of smaller units to be specified than
strictly required by the rules on the previous page.

e Acoustical privacy requirements may separate supply to adjacent areas.

¢ (Code requirements may separate supply to adjacent areas (e.g., separate
return for smoking areas).

Common ways that modelers simplify the zoning and size of their models
include the following.

e In multiple floor high rise-type buildings, intermediate "typical" floors are
modeled as only one floor in the simulation model and a floor multiplier is
applied in the model to permit the modeled typical floor to represent the
true, larger, number of floors.

e All actual perimeter zones along similar orientations are combined into
one zone with the same common orientation. This assumes that all of the
perimeter zones so combined behave in a very similar manner.

e Separate core zones are usually combined, again, on the assumption that
the separate core zones actually behave in an indistinguishable manner.

An important consequence of this type of zoning simplification is that the
number of modeled HVAC air-handler systems is often smaller than the
number of actual HVAC systems in the actual building. In effect, two or more
actual HVAC systems are combined in the model, i.e., represented by a
"composite" system whose capacity is equal to the sum of the actual systems,
and whose performance characteristics (i.e., efficiency) are the average of the
actual systems.

Simulation Basics
Quick Start
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Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
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Computational Steps in eQUEST

Simulation Basics
Quick Start To better understand the results and limitations of eQUEST's
Schematic Wizard IHH DOE-2- engine, it is helpful to be familiar with the generic

DD Wizard computational steps DOE-2 has always gone through in its

Detailed Interface simulation. The sequence illustrated below depicts seven broad steps of

EEM Wizard calculations performed hourly by eQUEST. Note that these seven steps occur
within four overall areas of the program, Loads, Systems, Plant, and
Economics. Understanding this sequence is important to understanding the
detailed reports produced by eQUEST's DOE-2-derived engine. See the
Detailed Reports section of this tutorial for a brief overview of the available
detailed reports. cCQUEST produces intuitive graphical summary results
reports. See the Graphical Reports section for more information about
eQUEST's summary reports.

Parametric Runs
Graphical Reports
Detailed Reports

LOADS
Instantaneous Space
Gain Load
I
SYSTEMS : EH
Heat Coil
Extraction Load
3
PLANT '
Primary
Energy/Demand
ECONOMICS
Utility N
Rate Utility Costs
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Types of Heat Transfer Surfaces in DOE-2

Simulation Basics

To better understand how an eQUEST simulation views your Quick Start
simulation problem, it is useful to recognize that DOE-2 has Schematic Wizard
always had only four types of heat transfer surfaces on its "palette" DD Wizard

to use to model the various types of heat transfer surfaces in your Detailed Interface
actual (proposed) building: EEM Wizard

. e . ‘g Parametric Runs
e light-transmitting surfaces, e.g., windows, glass block walls, sliding

glass doors, skylights, etc. - DOE-2 thinks of all of these as the same
type of heat transfer surface, i.e., a WINDOW.

Graphical Reports
Detailed Reports

e exterior surfaces, e.g., opaque exterior surfaces such as exterior walls,
roofs, and floors, etc. - DOE-2 thinks of all of these as the same type
of heat transfer surface, i.e., an EXTERIOR-WALL.

e interior surfaces, e.g., opaque interior surfaces such as interior walls,
interior floors, and interior ceilings, etc. - DOE-2 thinks of all of these
as the same type of heat transfer surface, i.e., an INTERIOR-WALL.

e underground surfaces, e.g., underground surfaces such as basement
floors & walls, & slab-on-grade - DOE-2 thinks of all of these as the
same type of heat transfer surface, i.e., an UNDERGROUND-WALL.

eQUEST automatically provides its DOE-2-derived simulation engine with the input descriptions
it needs, based on your easy-to-understand building description.
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Types of Internal Loads

Simulation Basics

Quick Start To better understand how eQUEST views your simulation problem, it is useful
Schematic Wizard to recognize that there are three broadly different categories of internal loads.
DD Wizard

Detailed Interface

1) loads seen by BOTH a thermostat and the utility meter —
examples include: receptacle or “plug” loads (e.g., electric
and electronic office equipment), task lighting, ambient
(over-head) lighting, etc.

EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

2) loads seen ONLY by a thermostat, not by the utility meter —
examples include: occupants, process loads, propane-powered
fork lifts in a warehouse, etc.

3) loads seen ONLY by the utility meter, not by any thermostat —
examples include: outdoor parking lot or sign lighting, lights
and plug loads in exhausted spaces

eQUEST allows users to model any of these, but supports only the more
common load examples from within its Wizards.
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Quick Start

Things to Know Before Getting Started with eQUEST

Whole building analysis. eQUEST is designed to provide whole
building performance analysis to buildings professionals, i.e., owners,
designers, operators, utility & regulatory personnel, and educators. Whole
building analysis recognizes that a building is a system of systems and
that responsive design is a creative process of integrating the performance of
interacting systems, e.g., envelope, fenestration, lighting, HVAC, and DHW.
Therefore, any analysis of the performance consequences of these building
systems must consider the interactions between them... in a manner that is
both comprehensive and affordable (i.e., model preparation time, simulation
runtime, results trouble shooting time, and results reporting).

What Comes in the ‘Package’? There are two main parts to cQUEST:
1) the Wizards (both for building creation and EEM analysis) and 2) the
Detailed Interface (including Results Reporting).

Wizards. eQUEST’s Wizards are intended to simplify and speed up the
process of preparing building models for simulation analysis. Compared to
conventional simulation tools, EQUEST’s wizards ask comparatively few
questions of the user. Combining limited user input with dynamic intelligent
defaults, cQUEST’s Wizards can be used either to conduct schematic (i.e.,
preliminary screening) analysis or to speed the preparation of more detailed
models to be used for more detailed analysis. Currently, e€QUEST comes with
three Wizards, the Schematic Design Wizard (‘SD Wizard’), the Design
Development Wizard (‘DD Wizard’), and the Energy Efficiency
Measures Wizard (‘EEM Wizard’). The SD Wizard and DD Wizard are
used to create building models. The EEM Wizard is used to evaluate building
design alternatives. This tutorial provides an introduction to all three wizards.

There are two main differences between the SD Wizard and the DD Wizard:
1) The SD Wizard can only create a single building shell. A building ‘shell’
refers to any area of the building that shares the same (or similar) footprint
shape, HVAC zoning, ceiling height, envelope construction type, or HVAC
services. The DD wizard can be used to create buildings that require multiple
shells. 2) The SD Wizard can create up to two HVAC system type templates
(from which one or more HVAC systems will be created in your model). The
DD Wizard can be used to create many HVAC system type templates and
provides more flexibility in assigning them to building areas. For these two
reasons, the DD Wizard is more commonly used. Users can start their
eQUEST project in either wizard. SD Wizard projects can be converted to the
DD Wizard projects at any time, however, DD Wizard projects cannot be
convert to a SD Wizard project.

Quick Start

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Q eQUEST Introductory Tutorial, page 17 of 134



Quick Start

eQUEST Introductory Tutorial

Things to Know Before Getting Started with eQUEST (cont.)

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Detailed Interface. eQUEST’s Detailed Interface is a Windows-based
interface to the DOE-2.2 simulation ‘engine’, the most widely recognized,
used, and trusted building simulation tool available today. Compared with the
Wizards, the Detailed Interface requires very detailed data. If a user relies on
the Wizards to quickly prepare a ‘rough’ (i.e., approximate) model of the
building, s/he can then add refinements, as needed or preferred, in the
Detailed Interface.

Parametric or EEM Analysis. The principal use for eQUEST is to
evaluate the energy use performance impact resulting from building design
alternatives (i.e., design options). This is typically done by simulating at
least two versions of a building, one with and one without some specific
alternative(s). If this is done via the wizards, eQUEST refers to this as EEM
Analysis. If this is done in the Detailed Interface, eQUEST refers to this as
Parametric Analysis. Since EEM Analysis uses the EEM Wizard, it is
quicker and easier than Parametric Analysis but provides less detailed control
of the design alternatives. Parametric Analysis provides more detailed control
of the design alternatives but requires more detailed preparation and input.
EEM Analysis is introduced in this tutorial. Both EEM Analysis and
Parametric Analysis are covered in the eQUEST Modeling Procedures Quick
Reference Guide.

Help & Documentation. Item Help (brief, one paragraph to one page,
explanation of the requested item),Topic Help (topical help), and Tutorials
(step-by-step illustrated examples) are available via right mouse click at any
eQUEST input field in the Wizards or the Detailed Interface. The Item Helps
and Topic Helps are drawn from the ~3000-page six volume DOE-2.2
Reference Manual. These DOE-2.2 reference manual is also available in PDF
format via separate download from www.DOE2.com. New users should start
by reading this eQUEST Introductory Tutorial and then move onto the
eQUEST Modeling Procedures Quick Reference Guide. Both are available via
right mouse click at any input field.

On-Screen Data Types. Font color is used to identify which input values
displayed on eQUEST screens are defaults versus user inputs, etc. (see
‘Detailed Interface Basics’ in the Quick Reference Guide):

red user input (or wizard input written to the Detailed Interface INP file
green eQUEST (or DOE-2.2) default values

dk blue Library values

It blue  User-defined default values

magenta values based on formula-like ‘expressions’

purple  linked values
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eQUEST Introductory Tutorial

Quick Start

Things to Know Before Getting Started with eQUEST (cont.)

Results Reporting. eQUEST results are available in a wide range of
detail. Graphical Results Reports provide high level results in graphical
and tabular formats. Some of these report results for a single run, others report
comparisons for multiple runs. Parametric reports are also available for EEM
Wizard runs and Parametric Runs. Summary Reports (only one is currently
available, but more to come) provide high level ‘sanity check’ type results.
Detailed Simulation (DOE-2) Reports are text-based that provide very
detailed results. Hourly Reports provide optional hour-by-hour (8760) listings
of hourly simulation variables which can be easily exported to spreadsheets.
Each of these is overviewed in this tutorial. For more details, see ‘Results
Reporting’ in the Modeling Procedures Quick Reference Guide):

eQUEST Project files. eQUEST project files include the following
(identified by their file ‘extension’, i.e., the last three characters in their name)

PD2 stores the building description input into the Wizards (user inputs only,
no defaults) — viewed and modified using the Wizards.

INP  stores DOE-2.2 building description inputs. The INP file is initially
created by the Wizard (when you click the ‘Finish’ button to leave the
Wizard, but may be modified by the user in the Detailed Interface —
viewed and modified using the Detailed Interface.

PRD Parametric Run Definitions — used to define parametric run inputs.
(EEM Wizard runs are stored in the PD2 file.) — viewed and modified
using the Parametric Run dialog in the Detailed Interface.

SIM  DOE-2.2 Detailed Simulation Outputs — a large text file (132 column
format, one SIM file is automatically produced for each eQUEST
simulation run — viewed using the D2SIM Viewer available in the
Detailed Interface.

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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1)

2)

eQUEST Introductory Tutorial

Installing eQUEST

Visit www.energydesignresources.com or www.DOE2.com/eQUEST to
download the latest version of eQUEST.

If you are installing eQUEST 3.63 or later and if a version of eQUEST with
the same version number is already installed on your computer, uninstall the
version on your machine before installing the new version (via Start/Control
Panel/Add or Remove Programs). If older versions of eQUEST (i.e., different
version number) are currently installed on your computer, they do NOT have
to be uninstalled if you would prefer to retain them. Uninstalling eQUEST
never deletes any eQUEST user project files. To install eQUEST 3.63, within
Windows Explorer, double click the eQUEST setup.exe file. Follow the
installation wizard prompts. See the illustrations on the following pages.

Important Note: To better support Windows Vista users, the default
installation location for many but not all cQUEST 3.63 (and later) files has
changed. Only the executable files (.exe, .dll, .ini, etc.) are now installed under
the Program Files directory, e.g., C:\Program Files\eQUEST 3-63. All other
eQUEST program files are stored in two new locations. eQUEST user project
files (e.g., PD2 and INP files) are stored in one location (see below) while all
eQUEST program data files (e.g., weather files, custom glass and utility rate
library files, tutorials and reference files, etc.) are stored in a second location.
The location for both (project & data files) depends on a new installation
option:

New Installation Option: During the installation process, you are prompted
to install the eQUEST data files either:

for use by anyone logged onto to the computer ( “All Users”, the default
option for user with administrative privileges), or;

for only ‘your’ use (“Just Me”), i.e., for users logged on using the same
account you are logged on as during the eQUEST installation.

If All Users is selected (see Fig. 3), your eQUEST program project files are stored under:
XP users: C:\Documents and Settings\All Users\Shared Documents\eQUEST 3-63 Projects
Vista users: C:\Users\Public\Public Documents\eQUEST 3-63 Projects

while your user data files (e.g., weather data, etc.) are stored under:
XP_users: C:\Documents and Settings\All Users\Shared Documents\eQUEST 3-63\Data
Vista users: C:\Users\Public\Public Documents\eQUEST 3-63

If Just Me is selected (see Fig. 3), your eQUEST program project files are stored under:
XP_users: C:\My Documents \eQUEST 3-63 Projects
Vista users: C:\Users\<user name>\ Documents\eQUEST 3-63 Projects
while your user data files (e.g., weather data,etc.) are stored under:
XP users: C:\My Documents \eQUEST 3-63 Data
Vista users: C:\Users\<user name>\Documents\ cQUEST 3-63

where <user name> in the path names above are replaced by the account name
of the person who’s account was in use during the eQUEST installation.
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eQUEST Introductory Tutorial

Quick Start

Installing eQUEST (continued)

To install eQUEST version 3.63 (or later), from within Windows Explorer,
double click on the “eQUEST v3-63 Setup.exe” file and follow the
installation wizard prompts, as illustrated in the following figures.

{27 eQUEST 3.63 Setup

Welcome to the eQUEST 3.63 Setup
Wizard

This wizard will guide you through the installation of eQUEST
3.63.

It is recommended that you close all ather applications
before starting Setup. This wil make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Eox)

Cancel

eQUEST 3.63 Setup

Please review the license terms before installing eQUEST 3.63. E.

Press Page Down to see the rest of the agreement.

eQUEST(TM) END-USER LICENSE AGREEMENT ~

This End-User License Agreement ("EULA") is a legal agreement between you (either an
individual or a single entity) and James J. Hirsch ("1JH") for the eQUEST software, which
includes computer software andjor data, assocated media, printed materials, and
“online” or electronic documentation ("SOFTWARE™). By exerdsing your rights to use the
ISOFTWARE, you agree to be bound by the terms of this EULA. If you do not agree to
the terms of this EULA, you may not use the SOFTWARE. The SOFTWARE is copyright
(c) 1998-2008 by James 1. Hirsch ("JJH") and indudes materials copyrighted by others as
listed below under LICEMNSED COMPOMENTS and TRADEMARKS,

v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install eQUEST 3.63.

Eox)

< Back H I Agree l [ Cancel

J

7 eQUEST 3.63 Setup

Choose Components
Choose which features of eQUEST 3.63 you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Mext to continue,

Select the type of install:

Or, select the optional =- [ InstallFor
ﬁjnsrgﬁnenis you wish to Al Users
[ Just me
= [ eQUEST-€Omponents
eQUEST 363
Desktop Shortcut =
B . . .

Descriphe

Install eQUEST 3-63 for all users. (Requires
administrative privileges.)

Space required: 244.3MB

< Back ” MNext > ][ Cancel

]

Q eQUEST

Figure 1, First Install Wizard
Screen

At the first screen, select
“Next” to proceed with the
installation of eQUEST.

Figure 2, License
Agreement Screen

At the second screen, after
reading the end user
agreement, to proceed with the
installation of eQUEST 3.63,
select “I Agree”.

Figure 3, File Locations &
Components Screen
At the third screen, select either

|_—“Just Me” or “All Users” (the

default). IMPORTANT: this
selection will help determine where
the eQUEST data and project files
are installed. See the “Important
Note” on the first page above for a
brief explanation. Float your mouse
curser over any of the check boxes
for a brief description of each option

|~ here. After making your selections,

click “Next” to proceed with the
installation.
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eQUEST Introductory Tutorial

Installing eQUEST (continued)

Figure 4, Component
Locations Screen

At the fourth screen, if you
prefer to install the executable
program files (.exe, .dll, .ini,
etc.) for version 3.63 in a
location other than Program
Files\eQUEST 3-63, substitute
your preferred location or
folder name on this screen.
Click “Next” to proceed with
the installation.

Figure 5, Start Menu
Options Screen

At the fifth screen, indicate
your preferred name for the
Start Menu folder that will
contain the eQUEST launch
icon (default: eQUEST 3.63).
Click “Install” to proceed with
the installation (typically takes
up to a minute to complete).
At the sixth (and final) screen,
click “Close” to complete the
installation of eQUEST.

Figure 6, Installation
Complete Screen

At the sixth (and final) screen,
click “Close” to complete the
installation of eQUEST.
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(7 eQUEST 3.63 Setup

Choose Install Location

Choose the folder in which to install eQUEST 3.63. E‘g

Setup will install eQUEST 3.63 in the following folder. To install in a different folder, dick
Browse and select another folder. Click Mext to continue,

Destination Folder

| c\program Files\eQUEST 363 | | Browse...

Space required: 244.3M8
Space available: 8.1GB

< Back ][ MNext = I [ Cancel

(7¥ eQUEST 3.63 Setup

Choose Start Menu Folder =~
Choose a Start Menu folder for the eQUEST 3.63 shorteuts. E

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder,

eQUEST 3-63

Accessories
Administrative Tools
ASHRAE Applications
Autodesk

|

BLCCS

BLCC5-07

Broadcom

CaMNCCalc-2007

Carrier E-CAT and E20-II Programs
Citrix

&3

< Back ” Install ] [ Cancel

2+ eQUEST 3.63 Setup

Installation Complete
Setup was completed successfully.

Completed

[ |

Q eQUEST
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To test the installation, start
eQUEST (from the desktop or from
the Start button: Start / Programs /
eQUEST 3-63 / eQUEST 3-63, or
from Windows Explorer, the default
location is "C:\Program Files\
eQUEST3-63"). The Startup
Options Dialog is presented. Select
"Create a New Project via the Wizard

Testing eQUEST

]

eQUEST Startup Options

" Open Recent Project:

[c:\Program Files\...\2008-09-04 jy\2008-09-04v2 jy.pdz v |

" Select an Existing Project to Open
% Create a New Project via the ﬂ\zard@

" Generate SkyCalc Weather File

V\ewgverv\ew‘ Exit |

(the default) and press OK (see below).

@ From the next dialog, select to run the

Schematic Design Wizard.

At the next screen
(Schematic Wizard Screen

G

I information

Projec Name: | Froject &

g Schematic Design Wizard @

B #QUEST Schamatic Design Wizard

Building Type: [0

1 of 41), press Finish (see
illustration at right). This
will cause a DOE-2 file to

be written (taking 10 to 20
seconds).

(%) This will automatically
navigate you to
eQUEST’s Detailed

Number of Floors:  Above Grade: | 2 Balow Grade: | 0

Haating Equp: [Fumace =l

Usage Details: |Simpified Scheduleg
ot @

Daylighting Controls: |Mo  »

Interface. Click on the
“Simulate Building Performance”
button (left hand side of the screen,
see below).

= Performance

=§ Simulate Building@

Simulation Progress [40%]

Run 1 of 1: Project 1 - Baseline Design

Simulating HYAC Equipment for

Sunday, April 12, 2003
I

Abort

After pressing the “Simulate Building Performance” button (above), the
simulation will run, taking 5 to 10 seconds, depending on computer

speed.

Upon completion of the simulation run,

a dialog is presented, from which you
should select “View Summary
Results/Reports...”.

Q eQUEST

Simulation(s) Complete

1 Runis) Completed Successfully

Return to the Input Building Description ‘

@| View Summary Results/Reports... |

View Detailed Simulation Output File... ‘

Quick Start
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Testing eQUEST (continued)

Simulation Basics Selecting “View Summary Results/ e ey e

Quick Start Reports...” (on the previous screen) %

Schematic Wizard will navigate you into the results *

DD Wizard reporting section of eQUEST. The @

Detailed Interface default report will include a stacked 20

EEM Wizard bar charts illustrated at right. If no

Parametric RUNS error messages appear on the screen N

Graphical Reports and you are able to view the default

_ results report, the test has completed

Detailed Reports

successfully. 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

IMPORTANT NOTE: Your computer ~ Fmm § Return to Building
must have a default printer installed, Description Mode

otherwise, no reports will be displayed
at step (7) above.

To exit eQUEST, select “Return to Building Description Mode” near the
upper left area of the screen, then select “File” and “Exit” from the menu at the
top left portion of the screen.
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Q eQUEST

Tour /7 Overview

Start eQUEST: Start eQUEST session by double clicking on the
eQUEST icon from your desktop, from your Start button, or from
Windows Explorer (the default location is "C:\Program Files\eQUEST

L.

Create a new building description using eQUEST’s Wizards: From
the Startup Options dialog (see the first image below right), select
"Create a New Project via the Wizard" (the default), then press ..
You are then asked which wizard you’d like to use, the Schematic
Design Wizard, or the Design Development Wizard (see the second
image below right). Select to use the Schematic Design Wizard.
Review or modify as many of the Schematic Design Wizard’s inputs
as you prefer. The wizard screens include:

Quick Start

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

. . . . . o1 qe €QUEST Startup Options ]
< general project information including: building Mty d
type, size and principal HVAC system type " Open Becent Project:
[c:\Documents and Settingsh...\CM Test\CM Test.pd2 -]
% overall building geometry including: footprint, ¥ S seim B s T e
. . « reate a New Proje via 1= 1zars
floor-to-floor distance and zoning pattern [ et s e e
Generate SkyCalc Weather File
% building constructions types for walls, floors, (o ]| viewowenview | et |
roofs, etc.
% window and door sizes, distribution by orientation
& glass type Which Wizard? X
% "activity areas" by fraction of total building area g\ Schematic Design Wizard
and distribution _ used to Set default Values for Use this for the earliest design phase (when information is most

occupant density, other internal loads and
ventilation requirements

% building operations schedules for occupancy,

% type & area assignment for HVAC system types

limited), for smaller/simpler structures, simple schedules, and
simple assignments for internal loads and HVAC.

@ Design Development Wizard

Use this for later, more detailed design (when more detailed
information is available), for larger, more complicated

lights, and equipment structures, or for more detailed internal loads, schedules, and

HWAC system assignments.

«+ air-side and water-side design flow rates,
capacities, power and efficiencies, setpoints, and control options

« domestic water heating type, demands, capacity, and efficiency

Previous Next

While in the the wizard, press G Soen or soeen & at any time to
backup or move forward through the wizard input screens. User inputs
are shown in red font, defaults in green font. Press Einish at any time
to leave the Schematic Design Wizard and proceed to the Detailed
Interface. Your inputs to the wizard are stored in the project PD2 file.
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eQUEST’s Detailed Interface...

Einish % Selecting the Finish button in the wizard saves your wizard inputs
into your project PD2 file, writes an INP file (which contains the

Simulation Basics

S;:;::;?rvtnzard DOE-2.2 input file), and navigates you to eQUEST’s Detailed
Interface. The Detailed Interface is a Windows interface to DOE-2.2.
DD Wizard
Detailed Interface =N Use eQUEST’s Schematic Design Wizard to modify an existing
EEM Wizard model: You can return to eQUEST’s Schematic Design Wizard,
Parametric Runs modify your wizard inputs and regenerate your building model,
Graphical Reports provided that the original building model was generated by the wizard.
Detailed Reports Any edits made to your model directly in the Detailed Interface (see

"Review or edit detailed project inputs" below) will NOT be reflected
in the Schematic Design Wizard.

If you wish to save your original building model prior to making
changes, then save the model by clicking the & toolbar button,
selecting File/Save or pressing Ctrl-S before launching the wizard.
Launch the wizard by clicking on the Schematic Design Wizard button
N on the eQUEST analysis tool bar (near the top of the eQUEST
screen). If you wish to save your modified model under a new file
name, then visit the first wizard screen and modify the Project Name
field prior to selecting the Finish button from the wizard. This will
cause the modified model to be saved using the new project name.

ﬂ Use eQUEST’s Energy Efficiency Measure (EEM) Wizard to
quickly & easily explore your preferred design alternatives: After
creating a new building description (e.g., using the Schematic Design
Wizard) or loading an existing building description (previously created
using the Schematic Design Wizard), from the eQUEST analysis tool
bar you can launch the EEM Wizard to quickly describe up to ten
design alternatives to your “base” building description. You can then
automatically simulate any or all of these alternative cases and view
the simulation results as either individual or comparative graphs.
Advanced design simulation was never so quick and easy.

Perform a simulation: From the eQUEST analysis tool bar (near the
top of the eQUEST screen), press the Run Simulation button to
perform an annual simulation of the base building design description
and/or of any of your design alternatives.

Review simulation results: Upon completionof the simulaiton, select
i View Bimmary Resuli/Report= ™ (or from the eQUEST analysis tool bar,
press the Results Review mode button) to view eQUEST’s graphic
output reports. In the Results View screen, at the bottom of the results
tree diagram (left side of the screen) select the [Efl Projects /Runs tab,
then select one or more projects for which you wish to view results.
Select the ] Reports tab, then selectany of the Single-Run Reports.
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Quick Start

eQUEST’s Detailed Interface...

desired (not required), review or even edit the complete building Quick Start
model prepared by eQUEST based on the wizard inputs and defaults. Schematic Wizard
The model is organized into the following categories of input which DD Wizard
are accessible from the associated icon on the project navigation bar at Detailed Interface
the top of the eQUEST Project View screen (press the Project View EEM Wizard
mode & button on the analysis tool bar to select the Project View Parametric RUNS
Screen): Graphical Reports
Detailed Reports

X overall project info; design day and annual

Project & Site weather data; project report requests

= =R zoning; geometry and contructions for

Building Shell spaces, walls, windows and doors

@ | internal loading and schedules for people.

Internal Loads lights and equipment

R IR water-side distribution and primary

Water-Side HVAC equipment

TN air-side distribtuion and secondary

Air-Side HVAC equipment

F1 6% meter/sub-meter assignments; utility rate

Utility & Economics tarriffs

Review and/or edit detailed project inputs (advanced users): If

Simulation Basics

Accessing the detailed view of the project data will permit more

detailed building descriptions; however, reviewing or modifying m Todks Hel
detailed project inputs is not recommended for new users. To make p
edits to the building model directly within the Detailed Interface, Ll

change the ‘Mode’ from ‘Wizard Data Edit’ to ‘Detailed Data Edit’
by pulling down on the Mode menu (see illustration at right).

Q eQUEST

v Wizard Data Edit
i Detailed Data Edit
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eQUEST Introductory Tutorial

Schematic Design Wizard

Begin eQUEST by doubling clicking on the eQUEST icon from your

1)

2)

3)

4)

desk top, from your Start button, or from Windows Explorer (the
default location is "C:\Program Files\eQUEST 3..."). The Startup
Options Dialog is presented. Select "Create a New Project via the
Wizard" (the default) and press OK.

eQUEST Startup Options

" Open Recent Project:

|C:\Document5 and Settings\...\CM Test\CM Test.pd2 ﬂ
" Select an Existing Project to Open
' Create a New Project via the Wizard

" Generate SkyCalc Weather File

V\ewgver\liew‘ Exit |

eQUEST Startup Options Dialog

NOTES:
Four startup options are available:

Open a recent project. The list is maintained for projects on the local
machine, listed in reverse-chronological order (most recent first). This list
is maintained across program updates and re-installations.

Open an existing project. Selecting this option enables the user to browse
his/her machine/network for an eQUEST input file. Subsequent SAVES
will store files to the "browsed" location.

Create a new project via the Wizards. This is the default option and
eQUEST's main advantage over other modeling tools. Use this startup
option to create your new eQUEST models "from scratch". The pages that
follow illustrate the use of the Schematic Design Wizard.

Generate a Skycalc weather file. Skycalc is a spreadsheet-based
skylighting design tool available from www.EnergyDesignResources.com.

Select to run the Schematic Design Wizard...

g Schematic Design Wizard
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General Information

B’ eQUEST Schematic Design Wizard

General Information

Code Analysis: |- none - -

Project Name: |Pl'aje:t 1

Building Type: |CFfice Bldg, Two Story j
Location Set: |Ca|ifcmia (Title 24) j
Region: |L::|s Angeles Area (CZ06) j Jurisdiction: CA Title24 j (_))
City: |L::|£ Angeles AP j
Utility: Rate:
Electric: |SCE (CA) | |rou-8a (> s00 kw, < 2kv) |
Gas: |SCG (ca) j |GI‘-I-].D (buildings with < 20800 therms/ma) j

Area and Floors

Building Area: 50,000 fi2 Mumber of Floors: Above Grade: <]

Below Grade: 0

Cooling and Heating

Heating Equip: |Hot Water Coils -

(_)) Cooling Equip: |Chilled Water Coils +

Other Data

Analysis Year: |200% Daylighting Controls: |No - Usage Details: |Simplified Schedules ~

Next [&° i EA
‘.‘) E=p Screen Einish ‘1t

Wizard Screen | 1of 41 «

In this example, match the inputs shown on the screen captures in red font.

1) Project Name. Select a project name - used to name the project files and
project folder.

2) Building Type. This selection is used to set defaults for most wizard inputs
that follow, e.g., building size, HVAC system type(s), etc. Changing this
selection will cause user inputs entered "downstream" to be reset.

3) Weather file Location Set. There are 4 choices: "California (Title24)" (the
16 CA zones), "All eQUEST Locations" (US-wide coverage), “Canadian
Locations”, and "User Selected" (browse dialog to find any DOE-2
weather files). If the weather file is not on the hard drive, when the
simulation is run ([), it is automatically obtained from the DOE-2 site.

4) Utility/Rates. For California (Title24) locations, e€QUEST automatically
selects the utility and rate based on the selected region and building size.

Custom (user input) rates can also be selected and stored for later re-use.
See the Utility Charges for more information.

5) Number of Floors. For # floors above grade > 3, the Schematic Wizard
models only 3 floors and uses a multiplier on the middle (typical) floor.

6) Cooling/Heating. Selecting the coil types will default the available HVAC
system types and plant equipment (if any). See screen 19 for more details.

7) Daylighting. Enables/disables daylighting-related screens.

8) Usage Details. Simplified are On/Off step function schedules, Hourly
Endue Profiles predefined hourly usage profiles.

Q eQUEST
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eQUEST Introductory Tutorial

Building Footprint

B eQUEST Schematic Design Wizard
Building Footprint
Footprint Shape: |'U' Shape j Building Orientation
Zoning Pattern: |Perimeter.-" Core j Plan North: |Morth >
Footprint Dimensions
Zone Characteristics | Perimeter Zone Depth: 15.00 ft
x1: 210.80 ft ¥1: 131.75 ft
s = X2: 79.05 ft ¥2: 200 f
X3: 79.05 ft ViER 79.05 ft
Area Per Floor, Based On
Building Area / Number of Floors: 25,000 ft2
vz Dimensions Specified Above: 30,391 ft2
Floor Heights
Y1
o Flr-To-Fir: 12.0 ft FIr-To-Ceil: 5.0 ft
Roof, Attic Properties
I Pitched Roof
X1
42.8% Percent Perimeter Zone N
- "B Previous Next A -
Wizard Screen | 3 of 41 - t_‘) Help Sereen Soreen Finish %

NOTES:

Footprint Shape. Select a preferred standard building footprint shape, then
edit the footprint dimensions, or select "custom" and either draw a custom
footprint from scratch or customize one of the standard footprints. Note
that two floor areas are reported: the first is based on Bldg Area / # Floors
(from previous screen) and the second is based on the dimensions entered
on this screen. The selected footprint shape applies to all floors in this
‘shell’ (floor footprint shape). IMPORTANT NOTE: the Schematic
Wizard can have only one shell per project. The Design Development
Wizard can have more than one shell per project.

Zoning Pattern. Currently, there are three main options: perimeter-vs-core,
one-per-floor, and "custom". For perimeter-vs-core zoning, use Perimeter
Zone Depth to alter the depth of all perimeter zones. Alternately, select
"custom" and either draw a custom zoning pattern from scratch or
customize one of the standard zoning patterns (see below).

Building Orientation. Note that this input describes the direction that "Plan
North" faces, i.e., the compass direction that the top of the plan sheet
actually faces. Confirm that you have selected this correctly by referring to
the North arrow (true north) on the building footprint diagram.

Floor Heights. Note that these heights apply to all floors in the project.

Pitched Roof. Use this to specify a hip roof or gable roof (accepts only
Roof Pitch in degrees, and roof overhang projection).

Q eQUEST
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Schematic Design Wizard

Customized Building Footprint

Footprint Shape:

Zoning Pattern:

Zone

B’ eQUEST Schematic Design Wizard

Building Footprint

|'U' Shape

Building Crientation

Triangle

Rectangle
Trapezoid
'L' Shape
'T' Shape
'+' Shape
'U' Shape
'H' Shape

X2

Rectangle Minus Corner
|Rectangular Atrium
|- custom -

Y1

X1

42.8% Percent Perimeter Zone

Wizard Screen | 3 of 41 =

Custom Footprint Initialization Options

Start With...

Plan North:

Footprint Dimensions
Perimeter Zone Depth:

210.80 ft

North

15.00 ft

Y1: 131.75 ft

¢ Previously Defined Footprint

" Blank Slate

Background Image

CAD File: |- none -

[-]

Cancel

You can customize an already-selected building footprint shape (the
example on this page), or you can start from scratch ("Blank Slate", an
example is presented on page 24) to create a completely custom building
footprint shape.

NOTES:

1) Footprint Shape (standard shapes). To customize a previously selected
"standard" building footprint (any of the choices on the Footprint Shape
pull-down list), from the Building Footprint screen, pull down the
Footprint Shape list and select any of the standard shapes.

2)

Footprint Shape (custom shapes). Having first selected a preferred

standard shape and having modified its dimensions as desired, pull down
the Footprint Shape list again and select "-custom-".

3)

Custom Footprint Initialization Options. After selecting "custom" from the

Footprint Shape list, an initialization dialog will appear. To customize a

standard building footprint shape, select Start With... "Previously Defined

Footprint". This will cause the Custom Building Footprint screen to be
presented (see next page).

Q eQUEST
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1)

2)

3)

4)

5)

6)

eQUEST Introductory Tutorial

Customized Building Footprint (cont.)

NOTES:

Drawing Control Buttons. Use these buttons in the upper left
area of the screen to select vertices, to zoom, and to pan.

Zoom Button #2. Select the zoom button then use the left mouse button to
make a vertical "stroke" on the drawing image. A downward mouse stroke
zooms back. An upward stroke zooms in. Zoom back to give some extra

room to customize the standard shape. Pan % as preferred.

Select vertices. Select the pointer button ¥, then single click on any
existing vertex in the drawing (do not double click). Vertices will appear
in one of three colors:

¢ red (i.e., not the currently selected vertex),

e light blue (i.e., currently selected and ready to copy), or

e yellow (i.e., currently selected and ready to move).

Left mouse clicks toggle the selected vertex between light blue and
yellow.

Move an existing vertex. Select any vertex. Make it yellow (by single
clicking as needed... do not double click). Drag the yellow vertex to a new
preferred location.

Create a new vertex (same as copy an existing vertex). Select any vertex.
Make it light blue (by single clicking as needed... do not double click).
Drag the light blue vertex to a new preferred location.

Repeat steps 2 through 5 as preferred. See notes and example image on the
following page.
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2)

3)

4)

5)

6)

Q eQUEST

Customized Building Footprint (cont.)

NOTES:
Rules to know regarding custom building footprints in cQUEST:
Maximum Number of Vertices. 120 vertices max for any one polygon.

Order to Create Vertices. Vertices are enumerated (and MUST be created)
in counter-clockwise order.

Legal Polygon Shapes. A building footprint polygon cannot have any
cutouts (i.e., no donut shapes), no line segments can cross another segment
in the same polygon (e.g., no figure eight shapes).

OTHER NOTES:

Edit Control Buttons | ¥ 2 © Use these buttons in the upper left area of
the screen to delete the currently selected vertex, to undo, and to redo the
last edit operation.

Vertex Grid Control (spreadsheet). Use the vertex grid control in the lower
left hand area of the screen to directly edit the numeric data for each
vertex. This can be useful to "clean up" some vertex locations that didn't
line up satisfactorily.

View Drawing Tablet Properties . Select this button to specify or
change drawing tablet properties, e.g., view extents, grid On/Off, grid
resolution, snap priority.
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Importing DWG Files for Custom Footprints

1)

2)

3)

Open

Look jri | ‘3 Drawings 12-26-01

Custom Footprint Initialization Options

Start With...

(~ Previously Defined Footprint

Initial Display Extents:
Width (X dimension): |250

Depth (¥ dimension): |250

Background Image

CAD File: |- import CAD file - ~|

o]

Cancel ‘

Besides customizing an already-selected building footprint shape (page
22), you can start from scratch ("Blank Slate") to create a completely
custom building footprint shape. Additionally, you can base your custom
footprint on any DWG file by first importing it, then "tracing" around it.

NOTES:

Custom Footprint Initialization Options. After selecting "-custom-" from
the Footprint Shape list, an initialization dialog will appear. To draw a
completely custom building footprint shape, select Start With... "Blank
Slate".

Initial Display Extents. Specify the extents (in feet) of the drawing area of
the Custom Building Footprint dialog screen. These can easily be changed
once the drawing "tablet" is opened using the (see the View Drawing
Tablet Properties button = on the Custom Building Footprint dialog).
Background Image. Place a check mark in Import DWG File. This will

cause an Open dialog to be presented. Use this to locate and import a
DWoG file (see below).

¥ Preview

= el g dzE

A5 <SE-0 1.dwg
fEE<SE 4 _Tmsa.dwg
foR 5 E-4_TmsaZ.dwa

XSE-A_Smsa.dwg Xse-c:_‘l .dwg
XSE-A-F!F.dwg Xse-c:_'l mea. dwg
HSE-C_2.dwg

B854 2 dwig EENGEE Imsadwy  [ERXSEL_Zmsadwg
oH < SE -4 2mea.dwg ER~SE-E_2.dwg BB +SE-C_3.dwg
R S E-4_3.dwg B3 H5E-B-RF.dwg EBE HSE-C_3msa.dwg
2
File narne: |XSE-B_'I .dwg Open I

Files of bype: IAutoEAD Drawing Files(* dwa]
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Importing DWG Files (cont.)

CAD Drawing Properties Pz|

CAD Drawing File: |Leve| 3 Bldg Footprint & Zoning - DWG j

Establish or eliminate a link between the current shell and a DWG
drawing file by selecting from the list of options above.

CAD Drawing Settings

Type of Units: Decimal

1 CAD Unit = 1 inches j

Drawing placement in relation to building model

Drawing origin in Building Model Units:  X: |1092.04 ¥: |352.449

Azimuth in respect to the building model:

Apply | Cloze |

After selecting a DWG file from the Open dialog, the DWG File Open
dialog will be presented (above).

"1 DWG Unit =". This is the unit conversion used in the original DWG
file. It is normally sufficient to allow the settings for DWG units to default
(e.g., "inches").

"Drawing origin in Building Model Units". This entry should be the world
coordinates of a point in the DWG file that the user wants to coincide with
the origin of the e€QUEST drawing screen (i.e., €QUEST building origin).
The origin of the eQUEST building will be the point on the Custom
Building Footprint screen where the vertical and horizontal axes intersect
(i.e., X=0, Y=0).

If the user can first open the DWG file in a CAD program, a point can be
selected (e.g., the lower left hand corner of the building in plan view) as
the building origin and its coordinates relative to the world coordinate
system determined. The X and Y values for these world coordinates
should be entered at "Drawing origin in Building Model Units".

If a user does not have a CAD program that can read a DWG file (e.g.,
AutoCAD"™), allow this value to default.

Select [ &l | then €= | to import the DWG file.

IMPORTANT NOTE: Use the CAD Drawing Properties screen to close or
“disconnect” a CAD file from the project. Pull down the Cad Drawing File
selection box at the top of the screen and select “-none-*.

Q eQUEST
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Importing DWG Files (cont.)

After importing the DWG file, if no image is apparent on the screen, the
drawing origin coordinates (entered or defaulted) probably placed the
DWG image outside the current viewing extents. To find the imported
image, zoom out using the & button (perhaps "way out"!). If you had to
zoom "way out", the imported drawing may appear as a relatively small
object.

In most cases, it will be necessary to align the DWG image with the origin
on the drawing screen. To move it to the origin of the drawing screen, pan
the DWG image only by selecting both the "DWG-only" button [E] and the

pan button #, then pan as required.

IMPORTANT NOTE!...

As you pan the DWG image to align with the eQUEST drawing screen
origin, it may become necessary to readjust (i.e., zoom) the drawing
screen extents. To readjust the drawing screen extents, you will want to
turn OFF the DWG Drawing Only button first [E], then select the zoom
button # and adjust the zoom of the drawing image, as preferred. If you
need to pan the DWG image further (to get it to align with the eQUEST
drawing screen origin), select both the [2] and the ¥ buttons again, then
continue to pan as required. When you are finished adjusting the position
of the DWG image relative to the drawing origin, remember to turn off the
[®] button.

If you inadvertently use the 2 button and the [2] button together (i.e., by
forgetting to turn off the [2 button before zooming), this will adjust the
scale of the DWG image!... which may not be what you intended. To
repair an inadvertent change of scale to the DWG image, revisit the DWG
Drawing Properties dialog by selecting the & button, then reset the scale
value for "1 DWG Unit =" to its original value (i.e., 1.0).
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Importing DWG Files (cont.)

m Stairs

DWG file with exterior Wélls and Outside wall and zone boundary
zone boundaries traced (magenta)  traces saved as separate DWG file

3 Custom Builsing Footprint

et B Eea [ -

M X e

< ¥
Fleor Coord: { 188:8, 52.6 )

w| Footornt Stats: 0 Vertices, 0.0 Soft

Separate DWG file imported with footprint and zone boundaries only

Experienced CAD users may wish to create a DWG file containing only
the essential information need by eQUEST. This can be done by first
tracing around the building image in a CAD program (e.g., using the
PLINE command) and tracing the preferred HVAC zone boundaries then
saving the footprint and zone boundaries as a separate DWG file (e.g., via
the WBLOCK command in AutoCAD")

The images on this page illustrate a DWG drawing that was first traced to
identify only the building shell and HVAC zone boundaries (above left).
This "tracing" was saved as a separate DWG file (above right), which was
then imported to provide a cleaner image to trace in eQUEST.
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Importing DWG Files (cont.)

CAD Drawing Layers rz|
Name | Num Entities | Visible |
[ sldg Cutline Only 1 Visible
Zone Boundaries 5 Visible
Select All Layers | Un-Check All Layers | Beset Al | """"" 5! 0ne|

If a "full" DWG file is imported into eQUEST (not one that has been
simplified as suggested on the previous page), the user may find it helpful
to "turn off" the irrelevant layers to avoid clutter on the eQUEST screen
before attempting to "trace" it. Do this via the drawing layers button =,

Selecting the drawing layers button = will display the DWG Layers list
dialog. Selecting any layer on the list will cause the DWG drawing
elements assigned to the selected layer to blink on and off. This should aid
the user to identify the assigned drawing elements. Uncheck any DWG
drawing elements that clutter the view of the thermally significant features
of the drawing, e.g., the exterior building envelope and interior partitions
associated with HVAC zone boundaries.
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Schematic Design Wizard

Importing DWG Files (cont.)

Simulation Basics
Quick Start

Lkre BiFes

IR AL

wart. 1 0.0 0.0
Vert. 2 114 o0
Vart, ELFY 4.5
Wnrtd | 844 9.1
Vert. & B | 7 J Ll
Vart, & 0.4 6.1

Vert. 7 953 [F

Schematic Wizard

]

General Info
L Bldg Footprint

| DWG Import

1 Constructions

Iu' Exterior Doors

ff’ Windows

| Skylights
/ Daylighting
/ Activity Areas
| Occupied Loads
Unoccupied Loads
Main Schedules

o Alt. Schedules
HVAC Sys Type

With the DWG file aligned in the background as desired and using
conventions described previously on page 24, start by clicking on any
point or vertex on the drawing screen, then trace around the imported
DWG file image, proceeding in a counter clockwise order (image above).

Select the Drawing Properties button = to adjust snap options, e.g., snap
ON/OFF, snap first to DWG vertices, second to eQUEST polygon
vertices, etc.. Press "Done" to return to the Building Footprint wizard
screen (below left, also shows custom zoning... see following pages).

| cUUEST Busldeny

 Building Footprint
Fostoriet Shape: [ETETENN -] - |
Zoning Pattern: ,ﬁ _I

LO0.0% Parcent Pesineter Zune

wizard Sereen [ 3 of 12 7

Buiding Orientation
Plan North: [north -vI

Fostprint Demengions

Perimater Zone Dopth: | 15,0

Area Per Floor, Based On
Buildig Asoa / Muirber of Floors: 25,000 R
Dimengions Spacified Above: B ADG i

Flaar Heights

ﬂl‘-rﬂ-n’:l 4.0 & Fr-To-Cail: 4.0
oo |« previous | Finish

Q eQUEST
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Custom HVAC Zoning

Simulation Basics B’ eQUEST Schematic Design Wizard
QUiCk Start Building Footprint
H i Footprint Shape: |- custom - | .. Building Orientation

Schematic Wizard Tzl

General Info Zoning Pattern: |Perirneter,-" Core j Plan North: |Marth hd

O o Footprint Dimensions
H Perimeter / Core
Bldg FOOtprlnt Multi-Perimeter / Core Peri . 1s.00
. Zone 4By Activity Area erimeter Zone Depth: X ft
Custom Zoning
Constructions
E . D Custom Zoning Initialization Options
xterior Doors
Start With...
i Al

WlndOWS i " Pre-defined (current) Zoning Pattern

Skyllghts {" Previously Defined (1) Custom Zones

Daylighting Flo

ACt|V|ty Areas Background Image

Ros "
H CAD File: |- > -
Occupied Loads fies |- none =
UnOCCup|ed Loads 42.,4% Percent Perimeter Zone N OK | Cancel |

Main Schedules

Alt. Schedules Wizard Screen ’TM.L‘ ‘_’) Help <~ Es.r’g:’ei';';:s S%f;:n - Finish %
HVAC Sys Type

Zone Temp. & Air

Zoning Pattern. From the Building Footprint screen, users may select

Packaged Equip A . .
either predefined HVAC zoning (e.g., perimeter-vs-core, one-per-floor) or

HVAC F : ‘ per - !
o custom HVAC zoning. As with the building footprint, predefined zoning
Fan Sch #1 : . ;
Fan Sch 42 patterns may be customized or you can start from scratch ("Blank Slate")
an

to create a completely custom HVAC zoning plan (see below... shows one
zone completed) or "trace" around an imported DWG image. Select

Deck Resets "Create New Zone" to begin drawing or tracing each new zone.
WSHP Equip

Chillers
Cooling Towers
CHW Control
Boilers

HW Control
DHW Equip
Utility Charges

Zone Ht & Econo

Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs

Graphical Reports
Detailed Reports
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eQUEST Introductory Tutorial Schematic Design Wizard

Building Envelope Constructions

8 eQUEST Schematic Design Wizard HES Simulation Basics
Building Envelope Constructions QUiCk Start
Roof Surfaces Above Grade Walls SChematiC Wizard
Construction: |Meta| Frame, = 24 in. o.c. j |Meta| Frame, 2x6, 24 in. o.c. j
Ext Finish / Color: |Rch, built-up j |'Medium' (atﬂ |Glass, spandrel ﬂ |‘Medium‘ (atj General |nf0
Exterior [nsulation: |3 in. polyurethane (R-18) j |3-'-‘in. fiber bd sheathing (R-2) ﬂ B|dg Footprint
Add'l Insulation: |- no batt or rad barrier - j |R-].9 batt j .
Constructions
Interior Insulation: | no board insulation - j
Exterior Doors
Ground Floor .
Exposure: |Earth Contact j Interior Finish: |'_-'m'y| Tile j WIndOWS
Construction: |6 in. Concrete j Sky“ghts
Ext/Cav Insul.: | no perimeter insulation - j . .
Daylighting
Activity Areas
Occupied Loads
Infiltration (Shell Tightness): Perim: 0.038 CFM/ft2 (ext wall area) | Core: 0.001 CFM/ft2 (floor area) | UnOCCUpIed Loads
Main Schedules
wizard Screen | 4 of 41 ~ Q) tep [ Bovios  Nexdt BN Enish ) Alt. Schedules

HVAC Sys Type

NOTES: Zone Temp. & Air

. Packaged Equip
1) Roof Surfaces and Above Grade Walla Construction. Default

R DD g . HVAC Fans
constructions are based on building type (selected previously). Selections
. . . . . Fan Sch #1
for construction constrain the available Insulation choices.
Fan Sch #2

2) Roof/Wall Exterior Finish and Color. Choices for Finish and Color are
used to define the ext. surface solar absorptance and ext. film resistance.

Zone Ht & Econo

Deck Resets

3) Ground Floor and Below Grade Wall Construction. Prior input for the WSHP Equip
number of below grade floors determines whether below-grade walls are Chillers
displayed. The Ground Floor may have earth contact or may be over a

.- Cooling Towers
crawl space, unconditioned space, or garage.

. . . CHW Control
4) Infiltration. Click this report  ryes e ———— Boilers
]?utton t.() dlsplay the Building Envelope Infiltration HW Control
infiltration dialog. Three _
. . . Shell Tightness: |- specify - j DHW EC{UIp
choices of infiltration _ o — —
. . . . Perimeter Zones: |CFM; 2 Exterior Wa j | . CFM/ft2 Utl“ty Chal’geS
SpeCIﬁcatlon arc aVallable. Core Zones: [cPmsfez Floor Area =] | ov.oor crmsfe .
CFEM/ft? of ext. wall area, Project Info
CFM/ft* of floor area, and air ko @) oove (B DD Wizard
changes per hour. Detailed Interface
EEM Wizard
DOE-2 note: All constructions are "delayed" (i.e., use LAYERS Parametric Runs
commands) so that custom weighting factors may used. Two-dimensional Graphical Reports
heat transfer effects due to thermal bridging in framed surfaces and slab Detailed Reports

edge effects are accounted for using published one-dimensional
approximations (i.e., from ASHRAE and LBNL).
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Building Interior Constructions

Simulation Basics B/ QUEST Schematic Design Wizard
Qu |Ck Start Building Interior Constructions

Schematic Wizard
General Info

Bldg Footprint

Constructions Ceilings

Exterior Doors Int. Finish: Lay-In Acoustic Tile j Batt Insulation: |- no ceiling insulation - j
Windows Vertical Walls

Skyllghts wall Type: |-1'\\r (none) j

Daylighting Floors

ACtIVIty Areas Int. Finish: |"~"‘”'.v| Tile Rigid Insulation: |- no board insulation - j

Construction: |6 in. Concrete I” Slab Penetrates wall Plane

Occupied Loads

Lol L] L]

Concrete Cap:l— no concrete cap -

Unoccupied Loads
Main Schedules
Alt. Schedules Wizard Screen | 5 of 41 <] Q) tep [ Bovios  Nexdt BN Enish )
HVAC Sys Type

Zone Temp. & Air

NOTES:
Packaged Equip

LVAC Fans 1) Building Interior Constructions. Default constructions are based on
building type (selected on Screenl). Selections for interior constructions,
Fan Sch #1 .. .
o Soh o as well as prior inputs (e.g., number of above grade floors, floor height)
an SC

constrain the available Interior Finish and Insulation options.
Zone Ht & Econo

2) Vertical walls. For open office plans, select “Air (none)”.
Deck Resets

WSHP Equip 3) Floors. Note that these are interior floors. Normally, interior floors will
have no insulation applicable (see next item).

Chillers
Cooling Towers 4) Slab Penetrates Wall Plane. This check box is viewable only if the
CHW Control Construction for the interior floors is one of the Concrete choices. If the
Boilers interior concrete floors penetrate the exterior wall plane, i.e., the slab edge
LW Control is exposed to outdoor ambient conditions, check this box to reveal slab

_ edge insulation and finish options.
DHW Equip

Utility Charges

Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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1)

2)

3)

eQUEST Introductory Tutorial

Exterior Doors

B’ eQUEST Schematic Design Wizard

Exterior Doors

Describe Up To 3 Door Types
# Doors by Orientation:

Door Type East West South N.W. North
1:|Glass hd 1 1 1 1 1

2: |- select another - -

Door Dimensions and Construction / Glass Definitions
Frame

Ht (ft) wd (ft) Construction -or- Glass Category and Glass Type Frame Type wd (in)
1:| 7.0 6.0 |Sing|e Clr/Tint ﬂ |Sing\e Clear 1/4in {1001) j |-1'\Ium wio Erl‘ﬂ 3.0
- Previous Next -
Wizard Screen | 6 of 41 - g_‘) Help Sereen Soreen Finish %

NOTES:

Door Type. Currently, six door types (i.e., categories) are available: opaque,
overhead (opaque), glass, sliding/atrium glass, air lock glass entry, and glass
revolving. Construction details and u-value for opaque doors are per ASHRAE
Handbook of Fundamentals.

# Doors by Orientation. All doors are placed only on the ground floor and are
centered along the applicable facade(s).

Door Construction / Glass Types / Frame Types. Opaque door type and frame
type selections are per the ASHRAE Handbook of Fundamentals. Glass doors
are from the DOE-2 glass library (see DOE-2.2 Volume 4: Appendices for a
listing).

Up to three types of doors may be defined using eQUEST's Schematic Design
Wizard.

Schematic Design Wizard

Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Q eQUEST Introductory Tutorial, page 43 of 134



Schematic Design Wizard

Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

1)

2)

3)

4)

5)

eQUEST Introductory Tutorial

Exterior Windows

B’ eQUEST Schematic Design Wizard

Exterior Windows

Window Area Specification Method: |Percent of Gross Wall Area (floor to floor) j

Describe Up To 3 Window Types
Frame
Glass Category Glass Type Frame Type wd (in)

NFRC Ufact=0.75 NFRC SHGC=0.67 VT=0.81 |[alum w/o Brk, Fixed =] | 0.00

: |- specify proper v

2 |Dcub\e Clr/Tint j |Dcub\e Bronze 1/4in, 1/4in Air (2203) j |-1'\\um w/o Brk, Fixed j | 1.30

3: |- select another =

Window Dimensions, Positions and Quantities

Typ Window Window sill % Window (floor to floor, including frame):

width (ft)* Ht (ft) HE (ft) East  West South N.W.  North
1: [ 0.00 [ 522 [ 300 | oo | oo oo [ o0 | 200
2: [ 0.00 [ 522 [ 300 | 400 [ 400 [ 400 | 400 [ 00

Estimated building-wide gross (flr-to-flr) % window is 40.0% and net (flr-to-ceiling) is 53.3%.

* - A window width of 0 results in one long window per facet (checdk

Custom Window/Door Placement... |
adjoining box if window width is to take precedence over % window) i

- "B Previous Next [T -
Wizard Screen | 7 of 41 - t_‘) Help Sereen Soreen Finish %

NOTES: Define up to 3 glass types.

Window Area Specification Method. Use this to indicated whether the
window-wall ratio percentages are based on floor-to-floor (the default and
applicable for most building energy codes) or floor-to-ceiling dimensions.

Glass Category and Type. Predefined glass categories and types are
available from the DOE-2 glass library (right click any input e QUEST
field and select ‘Tutorials and Reference, then DOE2 Glass Library, for a
listing), which allows for incident angle dependencies to be fully
accounted for. Select “specify properties” if you wish to define your own
glass type using either NFRC SHGC and U-factor (includes frame), or
ASHRAE Shading Coefficient and U-Value (normally treated as exclusive
of the frame). Select “Window4/5 data” if you wish to use (i.e., import)
glazing systems defined using WINDOW4 or WINDOW 5 (see
http://windows.Ibl.gov/software/window/window.html)

Frame Types. Window frame type selections are per the ASHRAE
Handbook of Fundamentals. IMPORTANT: When using NFRC window
properties (i.e., includes frames) Frame Width should be set to zero.

% Window (i.e., glass percent of wall area), by up to five Orientations.
IMPORTANT: To accommodate large WWR %’s, decrease Sill Ht. and
Frame Wd., and increase Window Ht.

Typical Window Width. Use this to indicate multiple, identical, windows
of a preferred typical width. Typical Window Width = 0 yields one long
window per window type (3 max) per fagade. On exterior walls where
doors are also placed (centered), the window is "split" around the door(s).
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eQUEST Introductory Tutorial

Schematic Design Wizard

Exterior Window Shades

B eQUEST Schematic Design Wizard
Exterior Window Shades and Blinds
Dist. from Shade Depths (ft):
Exterior Window Shades win (ft) East West South MW, North
Overhangs: [allwindows »| [ 000 [ 600 [ 600 [ 600 0.00 0.00
Fins: None -
1: NFRC Ufact=0.75 NFRC SHGC=0.67 VT=0.81: ¥ Has Overhang
2: Double Bronze 1/4in, 1/4in Air (2203): v Has Overhang
Window Blinds/Drapes
Type: |H:J|'\2:Jntal Blinds - Light Color j
— % Blinds CLOSED:
Season Definitions... North South East West
when Occupied: | 20 | 20 | 20 | 20
when Unoccupied: | 80 | 80 | 80 | 30
. 7B Previous Next N -
Wizard Screen | 8 of 41 ‘_‘) Help Soreen Sereen Finish %

1) Exterior Window Overhangs and Fins. Select preferred placement of fins
and overhangs and which glass types they apply to (check boxes).

2) Shade Depths. Indicate preferred overhang and/or fin depths, by

orientation.

3) Distance from Window. Indicate the distance an overhang is above the top
of the adjacent windows, or fins are left and right of the adjacent windows.

4) Window Blinds/Drapes. Currently, this control is only available in the

Schematic Design Wizard if “Usage Details” on SD Wizard Screen #1 is

set to “Hourly Enduse Profiles”. Use this to specify the use of interior
drapes and blind. (This control is always available in the DD Wizard.)

5) Window Blinds/Drapes Season
Definitions. This button allows you to
define window interior shade
management using up to three seasons,
which can differ from the seasons
defined previously for all other
building schedules in the project.

DOE-2 note: Overhangs are “local”, i.e.,
modeled using the OVERHANG keywords
for WINDOWSs. Their shadows are “felt”
only by the windows to which they are
assigned, their parent wall, and the other
windows on the same wall.

Q eQUEST

&' eQUEST Building Creation Wizard [2|[X]

window Blinds/Drapes Season Definitions

Number of Seasons: &' i1 ("2 (3

Season #1

Label: |All Year

Help (_J)

'
Do

Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Schematic Design Wizard

Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

1)
2)

3)

4)

5)

6)

eQUEST Introductory Tutorial

Roof Skylights

B’ eQUEST Schematic Design Wizard

Roof Skylights

Skylit Rooftop Zones: - None Al " perimeter Only Core Only { Custom

Click inside zones to add/remove skylights

[ non-skylit zones M skylitzones Amount of Skylights

% Coverage: | 5.00 % # of Skylights: 61

Typical Skylight Dimensions
Width 1: | 4.00 ft Width 2: | 4.00 ft

Skylight Glazing Type

Category: |Dcmed,. Alum Frame w/fo Brk j
Type: |DI:I Acrylic White (Translucent) j

¥ Glazing is Diffusing W Domed

Skylight Light well
Depth: | 4.00 ft Inside Reflectance: | 70.0 %

- "B Previous Next [T -
Wizard Screen | S of 41 - (_‘) Help Sereen Soreen Finish %

NOTES:

Skylit Rooftop Zones. Select from 3 automatic skylight zone assignments
(perimeter only, core only, all) or indicate custom zone assignments.

Skylight layout diagram. In the skylight layout diagram, click (with left
mouse button) on zones to install or uninstall skylights (acts as a toggle).

Amount of Skylights. Indicate percent floor area coverage by skylights.
Confirm desired number. NOTE: the actual # of skylights cannot be
entered directly. You can only enter the % Coverage.

Typical Skylight Dimensions. Indicate/confirm the typical skylight
dimensions. "Width1" is horizontal to the layout diagram. "Width2"
measures along the vertical axis of the layout diagram.

Skylight Glazing Type. ‘Glazing is Diffusing’: select this option is the
skylight glazing is translucent. ‘Domed’: select this option if the skylight
surface is domed (now uses an improved calculation that captures the
effects of the doomed surface on reflectance).

Skylight Light Well. The default skylight well depth = flr-to-flr ht — fIr-to-
clg ht. To eliminate the light well, input Depth = 0.0.

DOE-2 note: eQUEST creates a separate WINDOW for each skylight.
For skylights in roofs above plenums, eQUEST actually places the
skylights in a ‘dummy’ roof (i.e., with negligible heat transfer) located at
actual roof height, but assigned to the conditioned zone(s) the skylights
serve. Additional light well details can be input in the Detailed Interface
(e.g., splayed light wells, well efficiency).
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1)

2)
3)

4)
S)

6)

7)

Q eQUEST

Daylight Zoning (ground floor)

B’ eQUEST Schematic Design Wizard

Ground Floor Daylight Zoning

Daylit From: None * sSide Lighting ' Custom

Click inside zones to add/remove daylighting Daylit Area Method: |Simplified (wizard anly) j

non-daylit zones B cavlit zones

# of Photosensors per Zone: ¥ 1 =2

% of Lights Controlled: 100 0 %
Design Light Level: 50 50 fc

Photosensor Locations:

Height Above Floor: 2.50 2.50 ft

% of Zone Depth: 50 0 °

Lighting Control Method (by photosensor)

Sensor 1: |Dimming: 30% Light (30% pwr) ﬂ

MNote: White-filled zones cannot be daylit.

- 2| PErevicus Next = - (.
Wizard Screen |10 of 41 - (_‘) Help Sereen Soreen Finish

NOTES:

Up to 3 Daylight Zoning dialogs are available, one each for a ground (see
above), typical (i.e., middle), and top floor (see following page) depending
on the # of floors entered on the 1st wizard screen. These screens are
displayed ONLY if Daylighting was selected on the 1st screen.

Daylit From. Select the daylighting source (side glazing and/or top
glazing). Daylit from top lighting is available only for zones with roofs
(i.e., top floor zones) that contain skylights.

Daylight layout diagram. In the daylight layout diagram, click on zones to
activate or deactivate (toggle) daylighting (only for zones with glass).

Daylit Area Method. Daylit controlled area calc’d by either of two Title-
24 methods or by user input (displays items # 4 & 5).

# of Photosensors per Zone. Select either 1 or 2 photosensors per zone.

% Lights Controlled and Design Light Level. Indicate the fraction of zone
lighting controlled by the daylight sensors and the Photosensor Location,
i.e., height above floor and % depth of zone (from zone window wall to
back wall). Side-to-side placement is done automatically by eQUEST
(centers sensor along length of 1st window in zone, avoiding skylights).

Design Light Level. eQUEST will assume this lighting level results from
the associated lighting power (from the Occupied Loads screen) and will
supplement calculated daylight levels using artificial lights as needed.

Lighting Controller. Indicate lighting controller type and its properties.

Schematic Design Wizard

Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Daylight Zoning (typical and top floors)

B’ eQUEST Schematic Design Wizard

Typical (Middle) Floor Daylight Zoning

Daylit From: Nune * sSide Lighting ' Custom

Click inside zones to addfremove daylighting Daylit Area Method: |C-\ Title-24 2008 j

[T non-daylit zenes Bl dayliczones 12,836 SgFt (38%) of each middle floor is daylighta...

Design Light Level: 50 fe

Lighting Control Method

|D|mm|ng: 30% Light (30% pwr) ﬂ

MNote: White-filled zones cannot be daylit.

Wizard Screen |11 of 41 - 9) Help Esrz‘_'éggls S%re:etn Finish %

B’ eQUEST Schematic Design Wizard

Top Floor Daylight Zoning

Daylit From: " None!  * Top & Side Lighting " side Lighting " Top Lighting " Custom

Click inside zones to add/remove daylighting Daylit Area Method: |C-\ Title-24 2008 j

[ non-daylit zones Ml cayliczones 29,357 SqFt (879%) of top floor is daylightable.

Design Light Level: 50 fc

Lighting Control Method

|Dimming: 30% Light (30% pwr) ﬂ

MNote: White-filled zones cannot be daylit.

Wizard Screen |12 of 41 - 9) Help Esrz‘_'éggls S%re:etn Finish %

NOTES:

Input options for these screens are identical to the ground floor daylight
zoning screen). Toplighting (e.g., for core zones) is available only in skylit
areas (i.e., top floor zones with skylights). Note: on these screens, Daylit
Area Method was defaulted to ‘CA Title-24 2008’.

Having viewed the daylighting screens, before proceeding further,
return to the first screen, and set Daylighting to ""No". Daylighting
analysis will be incorporated in the EEM runs.
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1)

2)

3)

4)

Q eQUEST

Activity Areas Allocation

B eQUEST Schematic Design Wizard
Activity Areas Allocation
Design Design
Percent Max Occup  Ventilation  Assign First To:
Area Type Area (%) (sf/person) (CFM/per) 1st Flr Core Perim
1: |Office (Executive/Private) ~| | 700 [ 2250 | 20000 [ R
2: | corridor > [ 1o [ 1so0 | 750 T F T
3: |Lobby (Office Reception/Waiting) = | so [ 1so.0 | 1500 [ I
4: [Restrooms =] 5o | 25 | se0 T K I
5 |Canerence Room j | 4.0 | 22.5 | 20.00 r r r
6: |MEchanical_.-'EIectricaI Room j | 4.0 | 450.0 | 22.50 v v r
T |CCP'_\' Room (photocopying equipment) j | 2.0 | 187.5 | 93.75 H v H
8: | select another - j
Percent Area Sum: 100.0

- "B Previous Next a - %

Wizard Screen |13 of 41 ~ (_‘) Help Sereen Soreen Finish

NOTES:

eQUEST users specify internal loads (lights, people, and equipment) via
"activity areas". eQUEST then allocates these loads to each HVAC zone
according to default or user-specified allocations for each activity area (by
% of the total building).

Area Types. Select activity area types from the list of available area types.
This list was developed from regulatory/code sources, e.g., ASHRAE,
CEC. Select up to eight area types.

Percent Area. Indicate a percent allocation for each activity type (must
sum to 100%). Default percentages are based on selected building type.

Design Occupant Density and Ventilation. Indicate preferred occupancy
density and outside air ventilation rates (cfm per person). Defaults are
based on ASHRAE 62. Note that these entries should be considered
DESIGN levels for each. If diversity is to be applied for typical (not
design) operations, enter % occupancy, lights, or equipment < 100% on
the Schedule Information screens (Screens # 17 and 18).

Assignment Priority. Use these assignment priorities to control eQUEST's
allocation priorities. For example, a lobby activity area is expected to be
located in perimeter zones at the ground floor. eQUEST will use these
priorities but the percentage assignments will take precedence.

Schematic Design Wizard

Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Occupied Loads by Activity Area

Simulation Basics B eQUEST Schematic Design Wizard
Quick Start Occupied Loads by Activity Area
Schematic Wizard Percent Lighting Task Lt Plug Lds  Schedule
Area Type Area (%) (W/SgFt) (W/SqFt) (W/SqgFt) Main Alt
General Info 1: Office (Executive/Private) 700 [ 130 [ oo0o [ 150 & ¢
Bldg Footprint 2: Corridor w0 | o060 | o000 [ o020 &
Constructions 3: Lobby (Office Reception/Waiting) 50 | 110 | o000 [ o050 &
. 4: Rest 5.0 0.60 0.00 0.20 ‘Gl
Exterior Doors rooms ! ! !
. 5: Conference Room 40 | 180 | o000 [ 100 & ¢
Windows
6: Mechanical/Electrical Room a0 [ o070 [ o000 [ o020 &
Skylights ) ; -
7: Copy Room (photocopying equipment) 2.0 | 1.50 | 0.00 | 3.00 v
Daylighting

Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules Wizard Screen [14 of 41 <] Q) tep [ Bovious  Mext zinish )
HVAC Sys Type

Zone Temp. & Air

NOTES:
Packaged Equip

LVAC F 1) Lighting, task Lighting, Plug Loads. Indicate/confirm peak loads for lights
ans . . . .
Con Sch 41 (ambient and task) and plugs (equipment), by activity area. These loads
o Soh o are normally considered to be installed load. Defaults are taken from
an SC

California Title24 requirements.

2) Main/Alt Schedule flag. Use these "radio buttons" as flags to indicate
whether one or two usage schedules are necessary to describe building
usage patterns. These schedules will be detailed on subsequent screens.

Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
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Unoccupied Loads by Activity Area

B’ eQUEST Schematic Design Wizard

Area Type
1: Office (Executive/Private)

2: Corridor

3: Lobby (Office Reception/Waiting)
4: Restrooms

5: Conference Room

6: Mechanical/Electrical Room

7: Copy Room (photocopying equipment)

Wizard Screen |16 of 41 =

Percent
Area (%)

70.0
10.0
5.0
5.0
4.0
4.0

2.0

Unoccupied Loads by Activity Area (% of occupied load)

Ccoupancy

(%)

Lighting
(%)

Task Lt
(%)

Schematic Design Wizard

Plug Lds
(%)

0.0

0.0

0.0

20.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

20.0

(_J) Help

0.0

|
|
|
[ 0.0
|
|
|

0.0

Previous
Screen

|
|
|
[ 0.0
|
|
|

0.0

Next
Screen

|
|
|
[ 0.0
|
|
|

20.0

Y Einish E

NOTES:

eQUEST usage schedules assume two levels of activity, occupied and
unoccupied. Use this screen to indicate load levels during unoccupied
hours as a percent of the occupied levels indicated on the previous two

screens.

Q eQUEST
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Main Schedule Information

Simulation Basics B/ QUEST Schematic Design Wizard

QUiCk Start Main Schedule Information

Schematic Wizard First (& Last) Season: I~ Has Second Season
General Info 01/01/09 - 12/31/08

Bldg Footprint

Mo Tu We Th Fr Sa Su Hol CD HD

Constructions Dayl1 & & & & & CC & C
Mpayz ¢ ¢ ¢ ¢ ¢ & ¢ & ¢
Exterior Doors Mpays © C ¢ C & & &
Windows Doy 1 Day 2 Day 3
Sky'lghts Opens at: |Sam ﬂ |Qarn j ‘Uncccj
Day||ght|ng Closes at: Spm x| |[4pm *

Occup %: 50.0 o 0.0 o9
Lites Ld %: 90.0 %% 0.0 %
Equip Ld %: 90.0 o, 0.0 o

Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules Wizard Screen [17 of 41~ Q) tep [ Bovios  Nexdt BN Enish £
HVAC Sys Type

Zone Temp. & Air

NOTES:

Packaged Equip . . . . L
eQUEST’s Schematic Design Wizard permits up to two building usage

HVAC Fans . .

Con Sch 41 schedules, a main schedule and an alternate schedule. This example

o Soh o employs only one schedule (i.e., no alternate schedules indicated on the
an Sc

Occupied Loads screen, two screens prior to this one). These building
usage schedules are used to indicate to the simulation engine the

Deck Resets appropriate level of internal load for each hour of the year.
WSHP Equip

Zone Ht & Econo

1) Day 1 - Day 3. Indicate how many day types are required to describe the

Chillers building usage, e.g., one day for hospitals (each day is equally occupied),
Cooling Towers two days for office buildings (weekday and weekend days).

CH_W control 2) Occupancy/Lights/Equipment %. Indicate the level of load for people,
Boilers lights, and equipment during occupied hours (as a percentage of installed
HW Control load indicated on previous screens).

DHW Equip

3) Second Season. Check this box if you wish to specify a second schedule
season. The default second seasons are based on building type, e.g.,
summer for schools, December for retailers. Repeat the previous two steps
as necessary.

Utility Charges

Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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1)

2)

3)

4)

Q eQUEST

HVAC System Definitions

B’ eQUEST Schematic Design Wizard

HVAC System Definitions

Describe Up To 2 HVAC System Types

System 1 (_J) System 2
Cooling Source: |Chi||ed Water Cails j |D.\{ Cails j
Heating Source: |Hct Water Caoils ﬂ |Furnace ﬂ
Hot Water Src: |Hct Water Loop j
System Type: |Standard VAV with HW Reheat j |Packaged Multizone with Furnace j
Return Air Path: |Ducted j |Ducted j

System Assignment to Thermal Zones

System 1 Serves: Core Zones Only j (all remaining area served by system 2)
. 2| Previous Next i - %
Wizard Screen |19 of 41 - t_‘) Help Sereen Soreen Finish

The Schematic Design Wizard permits up to two HVAC system types
(‘templates’) to be described. The defaults are based on building type &
HVAC equipment type from the first screen. The number of actual
systems used in the model (in the Detailed Interface) varies and depends
on system type. Single zone system types yield one system per zone.
Multiple zone type systems assume one AHU per floor.

Cooling/Heating Source. eQUEST's HVAC system type selections are
categorized by cooling/heating coil type. Select the appropriate coil types.
Defaults are taken from input for coil types on the first screen.

System Types. Select your preferred system type (choices are constrained
by coil type selections). Default system types are based on building type.

Return Air Path. Select return air path (direct, plenum, ducted). eQUEST's
Schematic Design Wizard constructs separate zones above ceilings if the
floor-to-floor height exceeds the floor-to-ceiling height from the 3rd
screen. Whether such an above-ceiling zone is a return air plenum or an
unconditioned zone is determined by the selection for return air path.

System Assignment to Thermal Zone. If two systems are input (as shown
above), cQUEST prompts to learn which zones are served by which
system. For this example, do not specify a second system type by right
clicking on the System 2 Cool Source and selecting ‘restore default’.

IMPORTANT NOTE: More than two HVAC System Types are permitted
in the Design Development (DD) Wizard. More detailed assignments are
also supported in the DD Wizard.

Schematic Design Wizard
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Simulation Basics
Quick Start

Schematic Wizard

General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas

Occupied Loads

Unoccupied Loads

Main Schedules
Alt. Schedules
HVAC Sys Type

Zone Temp. & Air

Packaged Equip

HVAC Fans

Fan Sch #1

Fan Sch #2

Zone Ht & Econo

Deck Resets

WSHP Equip

Chillers

Cooling Towers

CHW Control

Boilers

HW Control

DHW Equip

Utility Charges
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Graphical Reports
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eQUEST Introductory Tutorial

HVAC Zone Temperatures & Air Flows

B’ eQUEST Schematic Design Wizard

HVAC Zones: Temperatures and Air Flows

System(s): 1: Standard VAV, HW Reheat 2: Packaged Multizone, Furnace

Thermostat Setpoints

Occupied Unoccupied Occupied Unoccupied
Cooling Setpoints: 76.0 oF 82.0 °F of of
Heating Setpoints: 70.0 ©F 64.0 °F oF F
Design Temperatures
Indoor Supply Indoor Supply

Cooling Design Temp:

72.0 °F 95.0 °F

Heating Design Temp:

Air Flows

1
1
1
1
1
1
1
1
1
I
1
1
[ 750 [ 550 |
1
1
1
1
1
1
1
1
1
1
1
1
1

Minimum Design Flow: 0.50 cfm/fft2 cfm/ft2
WAV Minimum Flow: W %a
N, 1
. "B Previous Next [T . %
Wizard Screen |20 of 41 - (_‘) Help G Sereen Soreen Finish

eQUEST requires separate inputs for indoor thermostat setpoints and
indoor design temperatures. Defaults are based on building type and
California Title24.

Thermostat Setpoints. These thermostat setpoints correspond to the hours
indicated as occupied and unoccupied on previous screens.

Design Temperatures. Indoor design temperatures are used by eQUEST to
size air flow requirements. Default values are based on building type and
Title24. ‘Supply’ temperatures are the temperatures of the conditioned air
entering (supplied to) the zones, not the temperature of the air leaving the
coils. Coil-leaving temperatures are based on a variety of factors,
including fan heat gain (for draw-through fans), duct losses, coil by-pass
factors, mixed air temperature, and humidity control requirements. Coil-
leaving temperatures are calculated by the simulation engine.

Air Flows. Minimum Design Flow is used to set a minimum design flow
rate. This is a minimum for sizing the design zone air flow. VAV
Minimum Flow is used to set a minimum flow rate for VAV terminals
during hourly operations.

Space is provided for t-stat & design temperature and air flow inputs for
up to two HVAC systems (shown above but not part of the example).

Q eQUEST
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1)

2)

3)

4)

Q eQUEST

Package HVAC Equipment

B’ eQUEST Schematic Design Wizard

Packaged HVAC Equipment

System(s): 2: Packaged Multizone, Furnace

Cooling

Overall Size:
Typical Unit Size:
Efficiency: -

v Allow Crankcase Heating

Heating
Size:
Typical Unit Size:

Efficiency:

________________________

. "B Previous Next A -
Wizard Screen |21 of 41 - t_‘) Help Q Sereen Soreen Finish %

NOTES:

This Package HVAC Equipment dialog is displayed only if a package
HVAC system type was selected as one of the two system types on the
HVAC System Definitions screen (screen #19). In the image shown
above, the package equipment controls appear only on the right side of the
screen because on screen #19, the package system type was indicated as
the second system type (shown above for illustration purpose only).

Overall Size. There are two choices for this input: “Auto-size” and
“specify”. “Auto-size” means no size is specified by the user, rather, the
size of the cooling equipment is automatically determined during the
simulation. “Specify” means the user inputs overall cooling capacity, in
which case, a second input field is displayed in which the user indicates
the total size of the package cooling equipment (in tons). Note that this is
not the typical unit size of the size of any one specific unit, but rather, the
sum of the anticipated tonnage for all system #2 package equipment.

Typical Unit Size. This input does not determine or restrict the ultimate
size of any package unit, rather, it is only used to select the appropriate
minim efficiency level. NOTE: the efficiency indicated or user input here
will be used for ALL package systems. Use the Zone Group capabilities of
the DD Wizard to get around this simplification in the Schematic Wizard.

Condenser Type. Water-Cooled DX systems have been added as of
version 3.37. If “Water-Cooled” is selected, a separate condenser loop
and tower is provided (separate from any central plant).

Efficiency. Used to input or indicate the efficiency of every package unit
in the project (see Typical Unit Size, immediately above).
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2)

3)

4)

eQUEST Introductory Tutorial

HVAC System Fans

B’ eQUEST Schematic Design Wizard

HVAC System Fans
System(s): 1: Standard VAW, HW Reheat 2: Packaged Multizone, Furnace
58,591 SqgFt Served (all core) 43,150 SgFt Served (all perimeter)
Supply Fans [————————=—=—==========---
I Single Fan Dual Fan :
1
50 lin. w 1
Power & Mtr Eff: | 3.50 ||n. .-‘.Gj |H\gh ﬂ : - - i
Fan Flow & OSA: Auto-size Flow (with 1.15 safety factor) | : Auto-size Flow (with 1.15 safety factor) :
- = 1
Fan Type: |'-.-’ar|ab\e Speed Drive - : - 1
________________________ 1
Return Fans
Not part of example. Shown for illustrative purposes onl!
" None * Return © Relief P ° purp v

FPower & Mtr Eff: | 1.17 |in. WG |H\gh
Fan Flow: Auto-size :lv HVAC System #1 Supply Fans
Fan Type: |'-.-’ariab\e Speed Drive j System: Standard VAV, HW Reheat
58,591 SqFt Served (all core)
Auto-size j Flow | 1.15 ratio
Min OA Sizing Method: Sum of Zone OA (def:
Min OA Control Method: |Fraction of Design Floy =
Wizard Screen |24 of 41 = ‘_‘) Help
Help gj Done %

In the example shown above, System Fan inputs are shown for two system
types (right and left sides of the dialog), only because two system types
were selected on the HVAC System Definitions screen (screen #19).

Fan Power. Specify fan power (e.g., total static, not just external static).
Note that while eQUEST accepts fan power inputs either in units of inches
of static pressure or brake horsepower, switching units does not convert
user input; rather, it resets input to the default for the selected units.

Fan Motor Efficiency. Specify fan motor efficiency as "Standard", "High",
or "Premium". The Energy Policy Act of 1992 (EPAct) requires that most
commercial and industrial motors manufactured or imported into the U.S.
after October 1997 meet or exceed a minimum standard. "High" efficiency
complies with EPAct, Title24, and ASHRAE 90.1 minimum requirements.
"Standard" would be appropriate only for older, existing fan motors.

Fan Flow & OA. The eQUEST Wizard default is to allow DOE-2 to
automatically sizes fan flow (based on simulated building peak sensible
load during the simulation, i.e., not in the wizard). Click on the Fan Flow
& OA button to display the Supply Fans screen (inset above). Flow =
“Auto-size” is shown above (the default), which also displays an input for
a safety sizing ratio (1.15 above). Select Flow = “Specify” to display total
CFM input (total across all AHU’s to be created by this ‘template”).

Fan Type. Fan types input provides the simulation engine with part-load
fan performance data. The fan "curves" used by eQUEST's Schematic
Design Wizard are based on the CEC's ACM manual.
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HVAC Fan Schedules, System 1

B’ eQUEST Schematic Design Wizard

HVAC System #1 Fan Schedules

HVAC Systemn 1: Standard VAV, HW Reheat

Operate fans | 1 hours before open and | 1  hours after close.

First or Only Season

01/01/09 - 05/31/09 & 09/01/09 - 12/31/09

Period: |Mon, Jun 01 | - |Mon, fug 31«

Mo Tu We Th Fr Sa Su Hol CD HD Mo Tu We Th Fr Sa Su Hol CD HD
Dayl & & & & & O ¢ & Day 1
WpDaye ¢ ¢ & C C & ¢C C Day 2
WpDays ¢ ¢ & C C C & & &
Day 1 Day 2 Day 3 Day 1

on at: |*-am ﬂ |8 am j ‘CFF j
Offat: [6pm ~| |5pm =

Off at:

- "B Previous Next [T -
Wizard Screen |25 of 41 ~ (_‘) Help Sereen Soreen Finish %

NOTES:

The second season portion of the HVAC system schedule illustrated above is
displayed only if the Second Season is checked. This is included in the image
shown above for illustration purposes only.

eQUEST HVAC system schedules follow the building usage schedules
described previously, with the exception that their start and stop times are
offset by the hours indicated at the top of the system schedule screens. A
separate fan schedule is permitted for each of the two (max) HVAC systems.
The first of two fan system schedule screens is shown above.

1) Fan Hours Before Open and After Close. Indicate/confirm the lead and lag
times assumed for fan operations. These controls add fan operation hours
before opening and after closing, as indicated (based on building usage
schedules). Negative inputs are accepted. Negative inputs would turn on or
off fans while occupants were still in the building.

2) Remaining inputs. Confirm all remaining fan schedule inputs. Since these
values default based on the building usage schedule, normally few edits
are required.

3) Second Season. For this example, leave this unchecked (the second season
is included above for illustrative purposes only).
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1)

2)

eQUEST Introductory Tutorial

HVAC Fan Schedules, System 2

B’ eQUEST Schematic Design Wizard

HVAC System #2 Fan Schedules

HWVAC System 2: Packaged Multizone, Furnace

Default Schedule Based On: HVACSystemﬂl,or‘ " Main Activity Area Schedule

Not part of example. Shown for illustrative purposes only.

First or Only Season W Second Season
01/01/00 - 05/31/08 & 09/01/09 - 12/31/09 Period: [Mon, Jun 01 | - [Mon, Aug 31 +|
Mo Tu We Th Fr Sa Su Hol CD HD Mo Tu We Th Fr Sa Su Hol CD HD

Dayl & & & & & C C © & Dayl & & & & & & & & & &
WMpayz ¢ ¢ ¢ ¢ & ¢ C ™ Day2
Woaya ¢ ¢ ¢ ¢ & & &

Day 1 Day 2 Day 3 Day 1
On at: |*- am ﬂ |8 am j ‘CFF j On at: |Off hd
offat: [6pm ~| |5pm = Off at:
. "B Previous Next [T - %
Wizard Screen |26 of 41 - g_‘) Help Sereen Soreen Finish

NOTES:

This second system fan schedule is available only if a second system type
is input on the HVAC System Definitions screen, i.e., screen #19 (not part
of this example... shown above for illustrative purposes only). By default,
the second fan system schedule copies the first fan system schedule.

Default Schedule Based On. Indicate/confirm whether the fan schedule for
the second system type defaults based on HVAC System #1. If “Main
Activity Area Schedule” is selected, controls similar to the System #1
schedule screen are displayed allowing specification of fan operation lead
and lag time (before and after occupancy as defined on the main Activity
Area Screen).

Remaining inputs. Confirm all remaining fan schedule inputs. Since these
values default based on the building usage schedule, normally few edits
are required.
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1)

2)

Q eQUEST

Zone Heating & Economizer

B eQUEST Schematic Design Wizard
HVAC Zone Heating, Vent and Economizers
System(s): 1: Standard VAV, HW Reheat 2: Packaged Multizone, Furnace

l________________________';
Zone Heat Sources & Capacities / Delta T : S
€1
Baseboards: -none- ¥ : - 5 |
1 § 1
1 gl
1 g 1
Heat / Reheat: Hot Water 30.0 delta °F 1 2 :
! 2|
1 o
1 Il
1 =
|
| 2
1

! 3
1 e!
1 5) 1
1

. 1 &
Economizer(s) 1 = |
1 g1
Type: |Dr'_vl:ulb Temperature ﬂ 1 MR
1 o1
High Limnit: 70.0 ©°F 1 oF 51
1 t :
Compressor: | - 2

! <]
1 21
|
. "B Previous Next [T - %

Wizard Screen |27 of 41 - (_‘) Help Sereen Soreen Finish

NOTES:

Zone Heat. Indicate whether zone baseboards are used for heating (default
is no baseboards for all building types). Indicate/confirm terminal reheat
delta-t (input available only for reheat-type systems).

Economizer. Indicate whether an air-side economizer is installed. Three
air-side economizers types are available: “drybulb” (the economizer is
enabled whenever the OA temperature is < the max allowed by High
Limit), “enthalpy” (the economizer is enabled whenever the OA enthalpy
is < the a default max, i.e., 30 Btu/lb), and “dual enthalpy” (the
economizer is enabled whenever the OA enthalpy is < the RA enthalpy).
A high limit economizer temperature (above which no economizer action
is assumed) is also displayed and acts as the primary high limit for drybulb
economizers and as a secondary limit for enthalpy economizers. For DX
compressor systems, a compressor lock-out option is also displayed.

Space is provided for zone heat and economizer inputs for up to two
HVAC systems. The left side of this dialog displays inputs for HVAC
System Type #1. The right side of this dialog displays inputs for HVAC
System Type #2 (if selected on the HVAC System Definitions screen,
screen #19 (shown above for illustrative purposes only).
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Hot & Cold Deck Rests

B eQUEST Schematic Design Wizard
HVAC System Hot/Cold Deck Resets
System(s): 1: Standard VAV, HW Reheat 2: Packaged Multizone, Furnace
Cold Deck Reset(s) Ir________________________-;
Type: |Cut=ide Ajr Reset ﬂ I Type: - % :
< s : y 5
[
. ST Y - - b Outeide Hiflome o1
Cutside HifLow: 30.0 °F 60.0 °F ! Cutside HifLo F F § |
1
. p— = 1 . =
Supply Min/Max: 55.0 °F 65.0 °F | Supply Min/Masx: iz F 31
1
1 2
1 g1
| D1
Hot Deck Reset(s) . 21
1 5§
1 Type - £!
1 S
| 31
5!
1 2] |
1 [}
1 3!
1 £l
1 g
1 o1
1 G |
1 !
T
1 Q
1 S|
1 z!
|
. "B Previous Next [T -
Wizard Screen |28 of 41 - t_‘) Help Sereen Soreen Finish %

NOTES:

1)

2)

3)

Cold Deck Rest Type. Currently, there are three choices:

"Warmest" - the cold deck is reset as much as possible, i.e., to just
meet the demand of the warmest zone on the system. To implement
this strategy typically requires a building automation system.

"Outside Air Reset" - the deck is reset based on outdoor air
temperature, e.g., at an outdoor high air temperature of 80F, the cold
deck temperature will be reset to its minimum (e.g., 50F); at an
outdoor air temperature of 60F, the cold deck temperature will be reset
to its maximum (e.g., 65F) - conversely for hot decks.

"Constant" - no reset, i.e., constant deck temperature.

Cooling Max. This is the maximum cooling supply (supplied to the
zones) air temperature allowed under any reset control scheme.

Cold Setpoint. This is the minimum cooling supply (supplied to the
zones) air temperature allowed under any reset control scheme. It is
also the fixed supply air temperature in the “Constant” control option.

Note that these reset temperatures are supply (i.e., space-entering)
temperatures, not deck-leaving temperatures. The deck leaving
temperature will be calculated to provide the space-entering temperature
after fan heat and duct gains, if any. Currently, by default, the Wizards
assume no duct heat gain. Deck resets are not available in DOE-2 for DX
equipment, hence none are shown above for HAVC System Type #2

(selected previous as System Type #2).
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4)
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Cooling Primary Equipment

B’ eQUEST Schematic Design Wizard

Cooling Primary Equipment

Chilled Water System

CHW Loop: Head: 56.6 ft Design DT: | 10.0 °F

Pump Cenfiguration: |Sing\e System Pump(s) Only j Number of System Pumps: 1

CHW Loop Flow: |Ccnstant j
Loop Pump: Head: ft Flow: apm Motor Efficiency: |[High -

Estimated CHW Load: 58,591 fi2 Served x Size Factor: | 1.20 [/ 430 ft2fton = 146.5 tons.

Total Chiller Capacity by Type: Type 1: 73.2 tons  Type 2: (auto-sized) = (auto-zized)
Describe Up To 2 Chillers
Chiller 1 Chiller 2

Chiller Type(s): |E|e:t|‘\: Centrifugal Hermetic ﬂ |E|e:t|‘i: Reciprocating Hermetic j
Condenser Type(s): |'.-'a'ate|'-C99IE:I ﬂ |Rem9te Ajr-Cooled j
Compressor(s): |Ccnstant Speed ﬂ

Chiller Counts & Sizes: l_l. ’m W ton l_l. |-1'\utc-swze j |<150 tons j
Chiller Efficiency: 'W m m m

Wizard Screen 'm (_‘) Help = EE.:E:;UE%S S%re:én = Finish %

NOTES:

The Schematic Design Wizard permits up to two types of chillers to be
modeled (but multiple chillers of each type). For equally sized chillers,
default chiller control assumes the 1st chiller will lead and the 2nd chiller
will lag. When two chillers are operating, both are equally loaded. This
Cooling Primary Equipment dialog is displayed only if a CHW-based
system type was selected as one of the two system types on screen #19.
CHW Loop Head and Design Delta T. Used to specify the total pressure

drop (ft of head) and design delta T for the CHW loop, which governs the
pump power (kW). IMPORTANT: See the item help for these (right click).

Pump Configuration. Select/confirm the preferred pump placement.
Circulation pumps can be placed in any of three configurations: only at the
loop, only at the chiller, at both the loop and the chiller(s). IMPORTANT:
eQUEST’s wizards only provide a single CHW plant with primary loops
(no secondary loops). See the Detailed Interface for more options.

CHW Loop Flow. Indicate/confirm loop as either constant or variable. If
loop flow is set to variable, the Schematic Design Wizard prompts for the
method of pump control (single speed, two speed, or VSD).

Loop Pump Head/Flow. These inputs are used only to size the pump. Use
CHW Loop Head and Design Delta T to size the pressure drop & flow of
the entire loop.

Chiller Count/Size/Efficiency. By default, chillers are ‘auto-sized’, i.e.,
automatically sized by DOE-2. To specify the chiller size, select
“Specify". Chiller efficiency defaults based on chiller type and size.
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eQUEST Introductory Tutorial

Primary Equipment Heat Rejection

B’ eQUEST Schematic Design Wizard

Primary Equipment Heat Rejection

Water-Cooled Condenser / Cooling Tower

Design DT: 10.0 °F
Flaw: gpm

Cnd. Water Loop: Head: 61.6 ft

Condenser Pump: Head: ft

Condenser Configuration: |C|::en Tower

[

Fixed = it
|Cne Speed Fan j
=l

j |Centr\Fuga|

Temperature Control: Setpoint: 85.

Capacity Control:

Fan Efficiency and Type: |H\gh

Remote Air-Cooled Chiller Condenser

Chiller #2: Electric Reciprocating Hermetic

Condenser Fan Cntrl: |Pressure Switches
Setpoint Control: Fixed -
Setpoint Temperature: 110.0 *=F

Wizard Screen |32 of 41

"B Previous Next A
t_‘) Help Screen Screen

il %

NOTES:

This dialog is displayed only if a CHW system was selected on screen #19
and condenser type = Water-Cooled or Remote Air-Cooled on screen #31.

Condenser Types (previous screen). There are four choices: Water-
Cooled, Packaged Air-Cooled (condenser electric is included in the chiller
efficiency), Remote Air-Cooled, Remote Evap-Cooled. Which inputs are
displayed on this dialog depend on the Condenser Type on screen #31.

CW Loop Head and Design Delta T. Used to specify the total pressure
drop (ft of head) and design delta T for the CW loop, which governs the
pump power (kW). IMPORTANT: See the item help for these (right click).

Condenser Pump Head/Flow. These inputs are used only to size the CW
pump. Use CW Loop Head and Design Delta T to size the entire loop.

Condenser Configuration. Four condenser types available: open (cross-
flow and counter-flow) towers, open towers with heat exchangers, fluid
coolers, and dry coolers (default differ by primary equipment types).

Temperature Control. Two condenser temperature control options are
supported in the Wizards: fixed and reset. The control set point (fixed or
minimum) is defaulted based on temperature control method.

Capacity Control. Capacity control options include: single speed (cycling),
two speed, VSD, bypass, and discharge dampers.

Remote Air-Cooled Condensers. Inputs are provided for Condenser Fan
Control, Setpoint Control, and Setpoint Temperature. The same inputs are
provided for evaporative condensers, plus Design Wetbulb.

Q eQUEST
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Chilled Water System Control

B’ eQUEST Schematic Design Wizard

Chilled Water System Control and Schedule

Setpoint is: |Load Reset v CHW Min Temp: 44.0 °F CHW Max Temp: 54.0 ©°F
Operation: |Standby -

- "B Previous Next [T -
Wizard Screen |33 of 41 - t_‘) Help Sereen Soreen Finish %

NOTES:

This CHW System Control dialog is displayed only if a CHW-based
system type was selected as one of the two system types on the HVAC
System Definitions screen (screen #19).

Setpoint is. Three CHW setpoint control options are supported: "fixed"
(constant setpoint, no reset); "Load Reset" (reset based on load); "OA
reset" (reset based on outdoor air temperatures). In the reset cases, both
minimum and maximum CHW temperatures are input.

CHW System Operation. Three CHW system operation modes are
supported: "Standby" (the default, loop operates whenever system fans are
on); "Demand" (loop operates only when there is a load); "Scheduled"
(scheduled either as on/off or based on outdoor air temperature, e.g.,
operates only during scheduled hours when outdoor temperatures
exceeded the OA Temperature). The schedule corresponding to a
scheduled system operation defaults to follow either the first or second
HVAC system schedule, depending on which is system is cooled by CHW
coils.

CHW Setpoints. Depending on choice of reset control, CHW setpoints are
required to specify CHW min and max temperatures (Setpoint is = Reset
or OA Reset), or CHW setpoint value (Setpoint is = Fixed).
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eQUEST Introductory Tutorial

Heating Primary Equipment

B’ eQUEST Schematic Design Wizard

Heating Primary Equipment

Hot Water System
HW Loop:  Head: 36.6 ft Design DT: 40.0 °F
Pump Configuration: |Sing\e System Pump(s) Only j
|Ccnstant j
Loop Pump: Head: ft Flow: apm

Mumber of System Pumps: 1

HW Loop Flow:

Motor Efficiency: |[High -

Describe Up To 2 Boilers
Boiler 2

|— select another - ﬂ

Boiler 1

[Hw Boiler (Natural Dri »| [Nat. Ga: ~|

Boiler Type(s) / Fuel:

Boiler Count / Qutput: | 1 [Auto-size | [300 - 2,500 k& ~|

Boiler Efficiency: | 80.0 % |EFficienc'y- ﬂ

Wizard Screen |34 of 41

"B Previous Next A
t_‘) Help Screen Screen

il %

NOTES:

This dialog is displayed only if a HW system type was selected on the
HVAC System Definitions screen (screen #19). eQUEST's Schematic
Design Wizard permits up to two boilers to be modeled. Boiler control
assumes that the first boiler will lead and the second boiler will lag and
that when two boiler are operating, both are equally loaded (no
preferential loading).

HW Loop Head and Design Delta T. Used to specify the total pressure
drop (ft of head) and design delta T for the HW loop, which governs the
pump power (kW). IMPORTANT: See the item help for these (right click).

Pump Configuration. Select/confirm the preferred pump placement.
Circulation pumps can be placed in any of three configurations: only at the
loop, only at the boiler(s), at both the loop and the boiler(s). IMPORTANT:
eQUEST’s wizards only provide a single CHW plant with primary loops
(no secondary loops). See the Detailed Interface for more options.

HW Loop Flow. Indicate/confirm loop as either constant or variable. If
loop flow is set to variable, the Schematic Design Wizard prompts for the
method of pump control (single speed, two speed, or VSD).

Loop Pump Head/Flow. Loop Pump Head/Flow. These inputs are used
only to size the pump. Use HW Loop Head and Design Delta T to size the
pressure drop & flow of the entire loop.

Boiler Size/Efficiency. By default, boilers are ‘auto-sized’, i.e.,
automatically sized by DOE-2. To specify the boiler size, select “Specify".
Boiler efficiency defaults based on boiler type and size.

Q eQUEST
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Hot Water System Control

B’ eQUEST Schematic Design Wizard

Hot Water System Control and Schedule

Setpoint is: |Load Resst HW Max Temp: | 130.0 ©F HW Min Temp: 140.0 =F
Operation: |Scheduled - Controlled By: OA Temperature: 65 °F

Default Schedule Based On: (" HVAC System #1  { HWAC System 22 (4 CHW System

OA Temperature »

First or Only Season: [T Second Season:

01/01/09 - 12/31/09

Mo Tu We Th Fr Sa Su Hal CD HD

Dayl ™ & & & & O O &

VM pDay2 -

W Dayz o ¢ W
Day 1 Day 2 Day 3

Available at: |? am j |8 am j ‘CFF j
Unavail at: [6 pm *| |Spm =

- "B Previous Next [T -
Wizard Screen |35 of 41 - t_‘) Help Sereen Soreen Finish %

NOTES:

This HW System Control dialog is displayed only if a HW-based system
type was selected as one of the two system types on screen #19.

Setpoint is. Three HW setpoint control options are supported: "fixed"
(constant setpoint, no reset); "Load Reset" (reset based on load); "OA
reset" (reset based on outdoor air temperatures). In the reset cases, both
minimum and maximum HW temperatures are input.

HW System Operation. Three HW system operation modes are supported:
"Standby" (the default, loop operates whenever system fans are on);
"Demand" (loop operates only when there is a load); "Scheduled"
(scheduled either as on/off or based on outdoor air temperature, e.g.,
operates only during scheduled hours when outdoor temperatures are less
than the OA Temperature). The schedule corresponding to a scheduled
system operation defaults to follow the CHW system schedule but a "radio
button" selection is available to change the default to either the first or
second HVAC system schedule.

HW Setpoints. Depending on choice of reset control, HW setpoints are
required to specify HW min and max temperatures (Setpoint is = Reset or
OA Reset), or HW setpoint value (Setpoint is = Fixed).
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eQUEST Introductory Tutorial

Domestic Water Heating Equipment

B’ eQUEST Schematic Design Wizard

Non-Residential Domestic Water Heating

Heater Specifications

Heater Fuel: Natural Gas hd Efficiency Spec.: Efficiency and Standby | =
Heater Type: Storage hd Thermal Efficiency: 0.800 fraction

Hot Water Use: 1.00 gal/person/day

Input Rating: 477.1 kBtuh

Storage Tank

Tank Capacity: 358 gal Insulation R-value: 12.0 h-ft2-°F/Btu
Standby Loss: 1.57 %%/hr

Water Temperatures

Supply Water: 135.0 °=F Inlet: |Equals GrcundTEmperatureﬂ

Pumping

Recirculation %: 0.0 %

. "B Previous Next A -
Wizard Screen |36 of 41 - t_‘) Help Sereen Soreen Finish %

NOTES:

eQUEST's Wizards permit one domestic hot water tank to be modeled.
Storage capacity and input rating are estimated by the Wizard using rules
of thumb. If the user selects California Title 24 compliance from the first
screen, then a different pair of DHW screens are available (non-residential
and residential), depending on building type and activity area types.

Hot Water Usage. Hot water usage, in gallons per person per day, defaults
based on building type, per the ASHRAE Fundamentals Handbook. A
schedule is automatically associated with the usage whose peak rate
(gals/person/hour) is also taken from the same ASHRAE source.

Inlet Water Temperature. Inlet water temperature accepts two inputs,
"Equals Ground Temperature" and "Specify". "Equals Ground
Temperature" uses ground temperature data from the weather files to
estimate inlet water temperatures which vary by month. "Specify" allows
the user to set a constant inlet water temperature all months.

Recirculation %. In DOE-2.2, recirculation in domestic water loops is
optional. Where there is no recirculation, it is assumed that local water
pressure is sufficient to provide service on demand. Entering a number for
Recirculation % greater than "0" (typically 10% to 15%) indicates that the
loop uses pumped recirculation. If pumped recirculation is used, the user
is prompted to enter pump head and motor efficiency.

Tank Insulation R-value. This value is used only if Storage Capacity > 0.
In the Schematic Design Wizard, DHW tank stand-by losses are assumed
to be lost to outdoor ambient conditions.
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Electric Utility Uniform Charges

B’ eQUEST Schematic Design Wizard

Electric Utility Charges

Rate Name: |Custom Elec Rate Type: |Uniform Charges j

[~ Second Season:

Entire Year

Customer Charge: | 0.00 |5_.-‘ Month j

§/ kW $ /[ kwh
Uniform Charges: | 0.000 | 0.000000

- "B Previous Next A -
Wizard Screen |38 of 41 - t_‘) Help Sereen Soreen Finish %

NOTES:

This Electric Utility Charges dialog is displayed only if a Electric Utility
Rate was selected as “Custom” on Screen #1).

1) Rate Name. Enter a rate name that is sufficiently descriptive to allow this
rate to be stored in the library for future use. Click the [ button to save
this rate for future retrieval (retrieve via Utility = ‘File’ on screen #1).

2) Type. Three choices a re possible: “Uniform Charges” (for rates that
charge the same kWh charge for all kilowatt hours but which may vary
seasonally... common for residential rates, shown above), “Block
Charges” (for rates having provisions such “for consumption up to Xxxxx
kWh per month, the charge will be yyy $/kWh, all consumption in excess
of xxxxx kWh per month will be charged at zzz $/kWh... this is the
default and most common commercial/industrial rate), and “Time-of-Use
Charges” (for rates whose charges vary by time of day, e.g., on-peak vs-
mid-peak vs off-peak time periods... this is a less common
commercial/industrial rate).

3) Customer Charge. May be specified in $ per month or $ per day.

4) Uniform Charges. Specify a peak demand or consumption charge that is
constant with quantity and time, but may vary between two seasons. The
units are $/kW (peak demand) and $/kWh (consumption).

5) Second Season. A second season can be selected (as displayed above).

While the screen capture shown above is for the Uniform Charge rate Type,
the Customer Charge and Uniform Charges are often applicable to the other
rates types (Block Charges and Time-of-Use Charges).
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Electric Utility Block Charges

B’ eQUEST Schematic Design Wizard

Electric Utility Charges

Rate Name: |Custorn Elec Rate

Type: |EBlock Charges - Block Type: |Incremental Bl =

[~ Second Season:

Entire Year

Customer Charge: | 0.00 |5_.-‘ Month j

§/ kW $ /[ kwh
0.000 [ 0.000000

Uniform Charges: |

Energy Blk Size | %/ kwh
1 |kWh Blc = 99,599 0.000000

2 |- select »

D_elrngnd Blk Size &/ kw

99,999 0.000

1 |kW Block

- "B Previous Next [T -
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NOTES:
The Electric Utility Charges dialog is displayed only if an Electric Utility
Rate was selected as “Custom” on Screen #1).

Type. The screen above is for rate Type = “Block Charges”. Block charge
structures tend to charge less for increased “blocks” of consumption.

Block Type. Two selections are available.

"Incremental Blocks" mean that the size of each successive block is stated
in terms of the SIZE of the block, i.e., how many kWh are in each block,
e.g., “the first x,xxx kWh’s ..., the next y,yyy kWh’s ... .

"Cumulative Blocks" mean that the size of each successive block is stated
in terms of the UPPER LIMIT of the blocks, i.e., the upper boundary of
each block, e.g., “the first x,xxx kWh’s ..., up to y,yyy kWh’s ... .

Energy Blocks. Two selections are available.

"kWh Block": where energy block sizes (or upper limits) are pre-defined
based on the units of energy consumed. For example, $0.07 for the first
10,000 kWh, $0.05 for the remainder.

"kWh/kW Block": where energy block sizes (or upper limits) are based on
a multiplier on peak electric demand. For example, $xxxx for the first
kWh block, where the size of the first kWh block is determined by using a
predefined multiplier times the peak electrical demand for each month.
This type of block will tend to vary in size from one month to the next.

Second Season. A second season can be selected (as displayed above).

Q eQUEST



eQUEST Introductory Tutorial

1)

2)

3)

Q eQUEST

Electric Utility Time-of-Use Charges

B eQUEST Schematic Design Wizard
Electric Utility Charges
Rate Name: |Custom Elec Rate Type: |Time-of-Use Char;j
¥ Second Season:
Season 1: 1/1-5/31 & 9/1- 12/31 [Mon, Jun 01 v thru [mon, Aug 31 ¥]
Customer Charge: | 0.00 |5 / Month j Customer Charge: 0.00 4§/ Menth
5/ kw $ [ kwh $/ kw $/ kwh
Uniform Charges: | 0.000 [ 0.000000 Uniform Charges: | 0.000 [ 0.000000
Tou S/kW | $/ kwi=] ToU s/kw | &/ kwi=]
1 1 [ Su
2 ¥ 0.000| 0.00001 2 0.000| 0.00001
3 I - 3 I —
4 | = 0.000| 0.00000 _ 4 v 0.000| 0.00001
d | | [ e
- "B Previous Next [T -
Wizard Screen |38 of 41 - (_‘) Help Sereen Soreen Finish %

NOTES:

The Electric Utility Charges dialog is displayed only if an Electric Utility
Rate was selected as “Custom” on Screen #1).

Type. The screen above is for rate Type = “Time-of-Use Charges”. Time-
of-Use or TOU rates charge a different amount for demand and/or
consumption, depending on when it is used, i.e., what time of day.

TOU Period. Up to five Time-of-Use periods are available to describe a
TOU rate. Five choices for Electric Rate Time of Use Period are available:

"On-Peak" Typically used to represent the most expensive electric
use time period during the day, e.g., summer afternoons.

"Off-Peak" Used to represent the least expensive electric use time
period during the day, e.g., weekends and summer evenings.

"Mid-Peak" Used to represent the periods of the day, if any, where
the cost of electric serve are higher than Off-Peak but lower than On-Peak,
e.g., summer mornings.

"Super On-Peak" Occasionally, time-of-use rates employ more than three
time-of-use periods. Super On-Peak is intended to be used for rate periods
more expensive than the On-Peak time period.

"Super Off-Peak" Similar to Super On-Peak, except for rate periods less
expensive than the Off-Peak time period.

Second Season. A second season can be selected (as displayed above).
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Electric Utility Time-of-Use Periods

B’ eQUEST Schematic Design Wizard

Electric Utility Time-of-Use Periods

Season1: 1/1-5/31 & 9/1-12/31

,)
.
.
5
N
.
.

Day 3:

Previous
Screen

Wizard Screen |39 of 41 9) Help

[~ on-Peak B off-Peak
Mo Tu We Th Fr Sa Su Hol 4am gam noon 4pm 8pm
pyi: & 6 6 6 6 c o c [T
bvz ¢ c c c ¢ o6 @ o
Day3: ¢ ¢ ¢ ¢ C C T O
Season 2: 6/1-8/31
[~ on-Peak B off-Peak
Mo Tu We Th Fr Sa Su Hol 4am 8am noon 4pm 8pm
by 6 ¢ ¢ @ ¢ ¢ c c [EOTTT BT
Davz: ® [ T

Next
Screen

il %

NOTES:

The Electric Utility Time-of-Use Periods dialog is displayed only if the

Electric Utility Rate Type was selected to be ‘“Time-of-use Charges” on

the Electric Utility Charges screen (previous screen).

TOU Periods Timeline. First select a TOU period by clicking on the
preferred color box from the TOU legend. Then use your mouse to color
the TOU timeline bar to indicate which hours are governed by which TOU
period. The number of TOU colors in the legend will depend on the

selection for TOU periods on the previous screen.

Season 2. A second season is displayed only if a second season was
selected on the previous screen (as displayed above).
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Fuel Utility Charges

B’ eQUEST Schematic Design Wizard

Fuel Utility Charges
Rate Name: |Cu5t9m Gas Rate Type: |Block Charges j Block Type: |Incremental Bl «

[~ Second Season:

Entire Year

Customer Charge: | 0.00 |5_.-‘ Month j

$ / Therm/hr $ / Therm
Uniform Charges: | 0.0000 [ 0.000000

Energy Blocks Blk Size | § / Therm
1 |Therm Block - 99,995 0.000000
-

2 |- select another -

Demand Blocks Blk Size |$ / Thm/hr

1 |Therm/hr Block 99,999 0.0000
- Previous Next - %
Wizard Screen |40 of 41 - 9) Help Sereen Soreen Finish

This Electric Utility Charges dialog is displayed only if a Gas Utility Rate
was selected as “Custom” on Screen #1). This screen is identical in design
to the Electric Utility Charges screen (two screens previous), except that
no TOU option is available (TOU options are rare for natural gas rates).

IMPORTANT NOTE:

To save your wizard utility rates for future use, click the [ button in the
upper right area of the screen to save this rate. Retrieve a saved wizard
utility rate by selecting Utility = ‘File’ on screen #1.
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Graphical Reports
Detailed Reports
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1)

2)

3)

4)

5)

6)

7)

eQUEST Introductory Tutorial

Saving Complex Custom Utility Rates

IMPORTANT NOTE:

Currently, the utility rate ‘save’ feature can only be used to save utility rates
defined entirely within the wizard. eQUEST’s wizards are designed to cover
the common inputs, leaving more advanced utility rate features (e.g., ratchets,
rate limiters, rate qualifiers, etc.) to be modeled using refinements added in
the Detailed Interface. Currently, there is no simple (one-click) way to save
utility rates which are refined or modified in the Detailed Interface (e.g., to
add advanced features), for later re-use in new wizard projects. The simplest
method currently available to “save” your custom utility rates is done from
within the detailed interface and requires a text editor. The steps to save your
advanced utility rates and then later retrieve them for use in the Wizard are:

Leave the Wizard, i.e., proceed to the Detailed Interface (in the Wizard, press
the Finish button). Once you’re in the Detailed Interface, add any necessary
advanced rate features in the Detailed Interface and save your project.

Within your project folder (see the installation guide portion of this tutorial for
options on where your eQUEST project files are stored), locate and open the
project INP file (project file with INP file extension) using any text editor
(e.g., Windows NotePad or WordPad).

In the INP file, find the BLOCK-CHARGE and UTILTY-RATE commands
(always near the bottom of the INP file) and copy these into a separate text
file. Be sure to include the command terminators (double periods “..”). See a
file named “DOE2-BDL Utility Rate Documentation.pdf” found in the
eQUEST 3...\Rates folder for a detailed description of these DOE-2 BDL

commands.

If your rates included schedules (e.g., for seasonal or time-of-use periods),
you will need to find and copy all DAY-SCHEDULE-PD, WEEK-
SCHEDULE-PD, and SCHEDULE-PD commands for all utility rate-related
schedules. Place these at the top of the separate text file (i.e., before the
BLOCK-CHARGE and UTILTY-RATE commands).

Name you separate text files (containing your utility rate-specific DOE-2 BDL
commands) any thing you wish and use “ERT” as a file extension for the
electric rates. Use “GRT” for gas rates. Select your file names to clearly
identify the utility company and tariff name.

Place these ERT and GRT files in the eQUEST\Rates folder. (see the
installation guide portion of this tutorial for options on where eQUEST data
files are stored). See the “Readme.txt” file in the eQUEST\Rates folder for
more information.

The next time you start eQUEST, these ERT and GRT files will be selectable
from within the Wizard (screen #1). Select Utility Electric or Utility Gas =
“-file-” to see a listing of all the ERT and GRT files you’ve stored in the
eQUEST\Rates folder.
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Project Information

B’ eQUEST Schematic Design Wizard

Project Information

Building Location

Address: |:bui|ding addrezs>

City, State Zip: |<bui|ding city, state zip=

Building Owner
Name: |<Ewner name= Phone: |<owner phone>

Address: |<cwner address>

City, State Zip: |<cwner city, state zip>

Component Name Prefix: Suffix:

{number of Prefix + Suffix characters cannot exceed 4)

. "B Previous -
Wizard Screen |41 of 41 - g_‘) Help Sereen Finish %

NOTES:

1) Building Owner and Building Location. Currently, the building location
and building owner input on this screen is not output anywhere, therefore,
it is useful only as project description information in the Wizard only.

2) Component Name Prefix and Suffix. These input fields are provided to
enable Schematic Design (SD) Wizard users to prepare separate building
descriptions, then compile them together into a multi-building project in
the Detailed Interface. See the follow page for a description of this
process.

To leave the Schematic Design Wizard and proceed to the detailed interface ,

click on the Enish E& button in the lower right hand portion of the screen.

After pressing the Enish (5 button, eQUEST writes a "DOE-2" input (*.INP)
file. This is a text input file containing DOE-2’s BDL (Building Description
Language) input language.

Simulation Basics
Quick Start
Schematic Wizard
General Info
Bldg Footprint
Constructions
Exterior Doors
Windows
Skylights
Daylighting
Activity Areas
Occupied Loads
Unoccupied Loads
Main Schedules
Alt. Schedules
HVAC Sys Type
Zone Temp. & Air
Packaged Equip
HVAC Fans
Fan Sch #1
Fan Sch #2
Zone Ht & Econo
Deck Resets
WSHP Equip
Chillers
Cooling Towers
CHW Control
Boilers
HW Control
DHW Equip
Utility Charges
Project Info
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
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Multiple Buildings in the SD Wizard

DOE-2 BDL requires that every object within an INP file be uniquely named.
Using the Prefix/Suffix fields on the Project Information screen (last screen in
the schematic wizard), avoids redundant default component names by adding
your unique characters as a prefix and/or suffix to the name of every
component in the BDL input (INP) file.

Procedure:

On the Project Information Screen, use the Component Name Prefix and
Suffix fields to uniquely name every project component. These input fields are
provided to enable Schematic Design (SD) Wizard users to prepare separate
building descriptions, then compile them together into a multi-building project
In the Detailed Interface. Characters input in these two fields are added as
prefixes and/or suffixes to all building component names.

For example, suppose we wish to create a small two building campus for our
eQUEST project. To do so, we could prepare the first building description in
the Schematic Wizard, then on the Project Information Screen, enter a unique
identifier in the prefix field, e.g., “Bdgl”. In this case, “Bldgl” would be
added as a prefix (first four characters) to every component name in the INP
file for our first building. Note that we are limited to a total of four characters
(prefix + suffix). Press Finish to leave the SD Wizard and proceed to the
Detailed Interface. From within the Detailed Interface), save your file
(File/Save).

Start a new SD Wizard project (or return to the previous project Wizard
screens). On Screen #1, name the project to reflect your second building.
After describing the second building in the SD Wizard, enter “Bld2” as a
prefix on the Project Information Screen. Leave the SD Wizard (proceed to
the Detailed Interface) and save your file.

In the Detailed Interface, change the Mode to “Detailed Data Edit” (from the
Mode menu at the top of the Detailed Interface screen). Import the first project
into the second project (from the menus at the top of the Detailed Interface
screen, File/Import). “Save-As” to save and rename the combined project.
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Design Development Wizard

The preceding section has provided an overview of the Schematic Simulation Basics

Design Wizard. For more complex buildings, e.g., for buildings with Quick Start

floors having different shapes or for buildings that have progressed to Schematic Wizard
the design development phase, the Design Development (DD) Wizard will DD Wizard
provide additional modeling flexibility. Project Navigator
If the reader has not reviewed the previous section describing the Schematic Project & Site
Design (SD) Wizard, they should do so prior to reviewing this section as the Building Shell
DD Wizard employs most of the same screens as the SD Wizard and those Air-Side Systems

common screens will not be covered again in this section. Note however, that
the screens are arranged somewhat differently in the DD Wizard... to allow
more flexibility. There are also a few new screens in the DD Wizard. Only the
new screens (i.e., not covered in the previous section) will be reviewed here.

WLHP Systems
CHW plant Equip
HW Plant Equip

DHW Equipment
The DD Wizard groups the input screens into categories, e.g., Building Shell, Detailed Interface

Air-Side Systems, etc. The organization for the DD Wizard is shown below. EEM Wizard

Parametric Runs

Launch
eQUEST Graphical Reports

{} Detailed Reports

Project/Site/Utility/
Schedule Seasons

Building Shell(s) CHW Plant
) DD Wizard

Air-Side System(s) Project HW Plant
Navigator

WLHP Plant

DHW Equipment

eQUEST Detailed Interface

In the DD Wizard, users can specify multiple building shells (i.e., separate
buildings, floors, wings, etc.), and multiple Air-Side HVAC System
templates, however, it currently only allows the description of one central
plant per project. Multiple central plants are permitted in the Detailed
Interface. The central screen in the DD Wizard is the Navigator, so-called
because all of the other DD Wizard screen groups are connected to one
another by the Navigator.
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Design Development Wizard

Simulation Basics Begin eQUEST by doubling clicking on the eQUEST icon from your desktop,
Quick Start or from your Start button, or from Windows Explorer. From the Startup
Schematic Wizard Options Dialog, select "Create a New Project via the Wizard", and press OK.
DD Wizard

QUEST Startup Options 3

Project Navigator

PrOjeCt & Slte " Open Recent Project:
BUI'dlng Shell |C:\D0cuments and Settings\...\CM Test\CM Test.pd2 j

Air-Side Systems

" Select an Existing Project to Open

* Create a New Project via the Wizard

WLHP SyStemS " Generate SkyCalc Weather File
CHW plant EqUIp View Overview | Exit |
HW Plant Equip
DHW Equipment
Detailed Interface Select to create a new project via the Lg
EEM Wizard Wizards, then select to run the @ Design Development Wizard
Parametric Runs Design Development Wizard. ..
Graphical Reports . .
Detailed Reports Project and Site Screens
B’ eQUEST DD Wizard: Project and Site Data
General Information
Project Name: |P|‘:Jje:t 2 Code Analysis: |- none - -
Building Type: |CFfice Bldg, Two Story j
Building Location and Jurisdiction
Location Set: |Ca|tirnia (Title 24) j
Region: |Lcs Angeles Area (CZ06) j Jurisdiction: CA Title24 j t_')
City: |Lcs angeles AF j
Utilities and Rates
Utility Rate
Electric: |SCE (Ca) j |GS-2 (non-TOU, 20 = kW < 500, three-phase service) j
Gas: |SCG (CcA) j |GI‘J-ID (buildings with < 20800 therms/mo) j
Cther Data
Analysis Year: |200% Usage Details: |Hourly Enduse Profile =
Wizard Screen | 1of 7 -+ g} Help S%fe)fztn é %0:$:SSEU£U 5,::-

1) General Information screen. The information collected on this screen is very similar to the
General Information Screen for the SD Wizard (page 25), except that the inputs for building
size, number of floors, and heating/cooling source, which have been relocated to the shell
and air-side system screens.

2) Note that the button in the lower right corner is not labeled “Finish” as it is in the SD Wizard.
In the DD Wizard, this is labeled “Continue to Navigator” or “Return to Navigator”. Click
“Continue to Navigator” to proceed to the Navigator.
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Project Navigator

B eQUEST Design Development Wizard: Project Navigator

Project Name: |P|'::|je:l 2

DD Wizard Components: Bldg Shell Components: Air-Side System Types:

HVAC System 1

BEldg Envelope & Loads 1

Project / Site / Utility

Edit Selected Bldg Shell

Edit Selected Air-Side System

Edit Selected Shell | Edit Selected System |

Create New Shell |

Create New System |

DHW Equipment

sinish  EH)

Hele @)

The Project navigator is the “command center” for the DD Wizard. From this
screen, users select which screens they wish to visit. This screen is also used
to create multiple building shells and air-side systems.

Multiple building shells are used to define separate building floors whose
shape or zoning or height differ from one another, or to define different wings
of buildings or separate buildings (e.g., a campus of buildings).

You can also create multiple air-side systems. This adds flexibility in
specifying which areas of a project are served by different HVAC systems.

1)
2)
3)
4)
5)
6)

7)

8)

Project / Site / Utility. Access General Information, Compliance Analysis
Settings, Project Seasons Definitions, and Utility Charges.

Building Shell. Define the building shell, including the building operations
scheduling and internal loads.

Air-Side Systems. Define multiple air-side HVAC system templates.
Package HVAC Condenser Water Equip. Define WC DX equipment.

WSHP Plant Equipment. Define water source heat pump equipment
specifications (only one WSHP plant per project).

GSHP Plant Equipment. Define ground source heat pump equipment
specifications (only one GSHP plant per project).

CHW and HW Plant Equipment. Use this to access central cooling and
heating plant equipment specifications (currently, one plant per project).

DHW Equipment. Use this to access domestic hot water equipment
specifications (currently, only one DHW system type per project).

NOTE: Since most of the DD Wizard screens are identical to the Schematic
Wizard screens described previously, only those screens that are unique to the
DD Wizard, or were not previously described, will be included below.

Q eQUEST

DD Wizard

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Project Navigator
Project & Site
Building Shell
Air-Side Systems
WLHP Systems
CHW plant Equip
HW Plant Equip
DHW Equipment
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Project Navigator
Project & Site

Season Definitions

Building Shell
Air-Side Systems
WLHP Systems
CHW plant Equip
HW Plant Equip
DHW Equipment
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Project & Site: Seasonal Definitions

8 eQUEST DD Wizard: Project and Site Data

Season Definitions

Description of Seasons: |Typical Use Throughout Year j

Number of Seasons: ¢~ 1 2 3

]

m eQUEST Budlding Creation Wizard

Season £1

Label: |Typical Use

Season #3
Label: |Season £3

Number of Date Periods:

Sun, Jun 01 = | thry

Season #2

Label: |Seascn #2

Number of Date Periods: (+ 1 2 (3

‘Sun,Jun Dlﬂ thru ‘Sun,Aug BLﬂ

Erevious Next K
Screen Screen

Return to [N

Navigator &

Wizard Screen | 3of 7 v (’) Help =

Return to the previous screens by clicking the “Project/Site/Utility” button at
the upper left portion of the Navigator screen, then click Next Screen. This
screen allows the user to specify the number of seasons, up to three, to be used
in the building operations schedules. This screen is always displayed in the
DD Wizard, but it is only available in the SD Wizard if “Usage Details” on
the SD Wizard Screen #1 is set to “Hourly Enduse Profiles” (in which case,

the screen illustrated above is Screen #13 in the SD Wizard.).

D)

)

3)

4)

Description of Seasons. Select the option that best describes the building’s
operational periods or seasons. For some building types, "Typical Use
Throughout Year" is the only available selection. For others there may be
more than one selection for Season Description. The available selections
represent preset options describing the building’s operation over the
course of a year. For example, for a school, the available Season
Descriptions are "Year Round Classes", "Full Nine Months, Reduced
Summer Session" and "Full Nine Months, No Summer Session."

Observed holidays. Presents a predefined list of 20 possible holiday dates
(inset above), with 10 pre-selected for observance.

Number of seasons. Select 1, 2 or 3 seasons to be used in ALL of the
building operations schedules (3 seasons illustrated above). This limit of 3
seasons is one of convenience for use in the Wizards. In the Detailed
Interface, you can have up to 52 seasons in any schedule.

Number of Date Periods. Use these controls to specify multiple date
periods though the year to be associated with any of the (up to three)
seasons. Any date periods not included in Season #2 or #3, are assumed to
be included in Season #1.
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Building Shell: General Shell Information

B’ eQUEST DD Wizard: Shell Component - Shell 1

General Shell Information

Shell Name:  [Shell 1

Building Type: |Of‘fi:e Eldg, Mid-Rise j

[ Specify Exact Site Coordinates

Area and Floors

Building Area: 100,000 ft2 Below Grade: o

Mumber of Floors: Above Grade: 4

¥ Use Floor Multipliers

Cther Data

Shell Multiplier: 1 Daylighting Controls: |ves Usage Details: |Hourly Enduse Profile »

Wizard Screen | 1 of 25 ¥

Next Return to
Screen Navigator G

@) Help

This screen differs slightly from its counterpart in the SD Wizard, in that this
screen contains some of the data relocated from the DD Wizard General
Information Screen (compare to SD Wizard Screen #1, page 25).

1)

2)

3)

4)

5)

Q eQUEST

Shell Name. Use this field to name the currently selected shell component.

A shell might be a separate building on a small campus of buildings, or a
floor (or floors) with a unique common footprint, or a floor (or floors)
with a unique common zoning scheme, or separate wings of a building.

Specify Exact Site Coordinates. This is an optional control that would
generally only be invoked to help locate a shell relative to another shell in
the same project.

Area and Floors. These inputs function in an identical manner to their
counterparts in the Schematic Wizard (see SD Wizard Screen #1).

Use Floor Multipliers. Use this check box to grant or deny permission to

sue floor multipliers. This control is displayed only when the number of

floors above grade (or below grade) exceeds 4. (See Simulation Basics at
the beginning of this Tutorial, “Keep it Simple... but not too simple™)

Shell Multiplier. Use this to implicitly model multiple shells identical to
the one you are describing.

DD Wizard

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Project Navigator
Project & Site
Building Shell
Shell Info.
Air-Side Systems
WLHP Systems
CHW plant Equip
HW Plant Equip
DHW Equipment
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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eQUEST Introductory Tutorial

Building Shell: Building Footprint

Building Orientation

Footprint & Zoning Dimensions

Perimeter Zone Depth: 15.00 ft

[7 Specify Aspect Ratio

X1: 210.80 ft ¥i: 131.75 ft
79.05 ft Y2: 200.00 ft
79.05 ft ¥3: 79.05 ft

Area Per Floor, Based On
Building Area / Number of Floors: 25,000 ft2
Dimensions Specified Above: 30,391 ft2

Roof, Attic Properties

25° Roof Fitch w/ 2.0' Overhang |

Plan North: |Morth -

13.0 ft FIr-To-Ceil: 9.0 ft

f

B’ eQUEST DD Wizard: Shell Component - Shell 1
Building Footprint
Footprint Shape: |'U' Shape j
Zoning Pattern: |Ferimeter_-" Core j
Zone Characteristics
xz
Y1
X1
42.8% Percent Perimeter Zone
Wizard Screen | 2 of 25 ¥

Next [0 Return to
Screen Navigator G

Most of the controls on the DD Wizard Building Footprint screen are identical
to their counterparts in the SD Wizard. One difference is the addition above,

of the “Specify Zone Depth” check box.

1) Specify Zone Depth. Use this check mark box to invoke default shapes by
using he aspect ratio (‘width’ in plan view divided by ‘height’ in plan view) of
the footprint. For example, this is convenient to indicate that a building

footprint is twice as long as it is wide.

2) Pitched Roof. Click on the button below the ‘Pitched Roof” check box to view

the pitched roof dialog (see next page).

Building Shell screens 3 through 11 are identical (or nearly identical) to their
counterparts in the SD Wizard (see pages 26 - 44 above).
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Building Shell: Pitched Roof

B eQUEST Building Creation Wizard HE3 Simulation Basics
Attic and Pitched Roof Properties QUiCk Start
Insulation Location: - Schematic Wizard
DD Wizard

Project Navigator
Project & Site

¥ Pitched Roof Building Shell
Roof Pitch: | 250 = Sloped Roofs
Overhang Projection: | 2.0 f Air-Side Systems
Gable Projection: [ 20 & WLHP Systems

CHW plant Equip

HW Plant Equip

DHW Equipment
Detailed Interface
EEM Wizard

Parametric Runs
Toggle Hip/Gable Roof Ends .
Roof Ridges/Edges Graphical Reports

Detailed Reports
Help (!-) Done

This screen (which is also available in the SD Wizard) is used to define
characteristics of pitched roofs.

1) Insulation Location. Invoking the Pitched Roof option will always assume
that an attic space exists below the pitched roof (i.e., currently, cannot be
used to define vaulted ceilings).

2) Toggle Hip/Gable Roof Ends. Left click on the thick pale red lines to
toggle between hip and gable (illustrated above) roofs.

3) Roof Pitch. Indicate the degrees of slope for the pitched roof. Degrees
slope can be calculated as tan™ (rise / run). For example, a roof with a rise
of 5 ina 12” run = tan™ (5 / 12) = 26.6 degrees

4) Overhang Projection. Used to extend the roofline to create a
soffit/overhang.

5) Gable Projection. This control is displayed only if there is at least one
gable end roof selected.
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eQUEST Introductory Tutorial

Bldg Shell: Building Operations Schedule

8 eQUEST DD Wizard: Shell Component -- Shell 1

Building Operation Schedule
Typical Use Season #2 Season #3
(all remaining dates) 6/1 thru 8/31 6/1 thru 8/31
Use: |Typical Use - Use: |Typical Use - Use: |Typical Use -
Opens At Closes At Opens At Closes At Opens At Closes At
Mon: |8 am *| -|5pm - Mon: |2 am *| -|5pm fd Mon: |8 am *| -|5pm -
Tue: |8 am *| -|5pm - Tue: |8 am *|-|5pm hd Tue: |8 am *| -|5pm hd
Wed: |8 am | - |5 pm - Wed: & am *| - |5 pm - Wed: |8 am ~| - |5 pm -
Thu: |8 am *|-|5pm = Thu: |8 am *|-|5pm = Thu: [8am *|-|5pm =
Fri: 8 am *| -|5pm - Fri: 8 am *|-|5pm hd Friz 8 am *| -|5pm hd
Sat: |Closed = Sat: |Closed = Sat: |Closed =
sun: |Closed » Sun: |Closed = sun: |Closed =
Hol: |Closed = Hol: |Closed = Hol: |Closed =
. "B Previous Next i Return to
f=aiisiea) 12 of 25k t_') E=l Screen Screen Navigator %

Use this screen to indicate only the occupancy start and stop times for the project
(for up to three seasons as illustrated above).

1)

2)

Use. Select the use option that best describes the operational characteristics of
the building for each Building Operation Season. The choices for Season Use
vary by building type. For example, a building type of "Restaurant, Full
Service (full menu)" has the following choices for Season Type (Use):
"Closed for Business", "Low Meals Served", "Typical Meals Served" and
"High Meals Served."

Opens at & Closes at. Use these inputs to indicate the occupancy start and
stop times for the project. Since the DD Wizard uses only “Hourly Enduse
Profiles” for scheduling, these start and stop times are used to roughly shape
the hourly schedule profiles (see page 80).
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Building Shell: Activity Areas Allocation

8. eQUEST DD Wizard: Shell Component -- Shell 1 Simulation Basics
Activity Areas Allocation QUiCk Start
Design Design Assign First To... . )
Percent Max Occup Ventilation  Floor{s): Zone(s): Schematic Wizard
Area Type Area (%) (sf/person) (CFM/per) ist Mid Top Cor Per .
1: [office (Open Plan) = [ #00 [ 200 [ 2000 n m m (m m DD Wizard
2: |CFf|ce (Executive/Private) j | 30.0 | 200 | 20.00 m m ([ W PrOjeCt Na\/igator
3: [corridor =] [ w0 [ oo [ s0.o i i i A Project & Site
4; |chb'\' (Office Reception/Waiting) j | 5.0 | 100 | 15.00 | r ¥ BUIldlng Shell
5: |Restrooms - 5.0 300 50.00 — I M . .
| =l | | Activity Areas
6: |Ccnference Room j | 4.0 | 50 | 20.00 u m [ u m . .
Air-Side Systems
7: |Mechanical_-'EIEctrica\ Room j | 4.0 | 2,000 | 100.00 W I~ "
8: |Cc|::'_v- Room (photocopying equipment) j | 2.0 | 200 | 100.00 H H N W WLHP SyStemS
Percent Area sum: | 100.0 | 457 | 0.12 ¥ Show Zone Group Screen CHW plant Equip
Occupancy Profiles by Season HW Plant Equp
Typical Use Season #2 Season #3 DHW Equipment
|ELL Occup Profile (51) j |EL1 Occup Profile (52) j |EL1 Occup Profile (S3) ﬂ J
Detailed Interface
Wizard Screen |13 of 25 = @) Help - ESFEE!:;DEUI'IS S%S;:n = I%ae\t.r?gr;ttnnr % EEM Wizard
Parametric Runs

. . . . . . . . Graphical R t
This screen differs slightly from its counterpart in the Schematic Wizard, in rapieet repors

that this screen contains assignment priority choices for Mid and Top floors.
Compare to SD Wizard Screen #13 (see page 44, when “Usage Details” on
SD Wizard Screen #1 is set to “Simplified Schedules”).

6) Show Zone Groups. For the DD Wizard, this option is selected by default.
This enables the presentation of the Zone Groups screen (see two pages
following).

Detailed Reports

7) Occupancy Profiles by Season. Up to three lists (one for each season) are
presented at the bottom of this screen, containing a list of all seasonal
profiles. The Ll button at the right lower corner of this screen, allows user
access to the hourly profiles (see the following page).

Q eQUEST Introductory Tutorial, page 83 of 134



DD Wizard eQUEST Introductory Tutorial

Building Shell: Hourly Profiles

Simulation Basics

Quick Start Profile Group ]
Schematic Wizard

i Active Profiles ]
DD Wizard

Project Navigator [ Shift Start Hour I

Project & Site

=lol=

r
|

R R .2 n Pl i | \_f'\l
Building Shell Do e 3 e 0 A e L L - Lo @ Day Selecior |
. | il |

Hourly Profiles . -
Air-Side Systems T ‘\f shift End Hour ]
WLHP Systems | L1 T D N T | 1! i
CHW plant Equip '
HW Plant Equip
DHW Equipment

Detailed Interface 1
EEM Wizard :

a

\[ Profile Maximum ]

Other Active Proﬁle(sj]

Parametric Runs I

e Ay e e e "_"'1'[ Profile Minimum ]
Graphical Reports
Detailed Reports o |

This dialog is available via the L= button at the right lower corner of the
Activity Areas Allocation Screen (see previous page). This screen, allows
users to review & edit the hourly profiles used for the operations schedules.
NOTE: this screen can only be used to expand of contract the profile ‘shape’
(see items # 4 & 5 below). Hour-by-hour edits to the profile shape must be
made in the Detailed Interface.

1) Profile Group. In the upper left corner of the screen, use the pull-down
pick list to select the Profile Group you wish to review (e.g., occupancy,
lights, office equipment, DHW usage, etc.). Since fan schedules are simple
On/Off schedules, they are not available on this hourly profile dialog.

2) Active Profiles. Near the upper left corner of the screen, use the list box to
select a preferred schedule season for the profile group selected in step (1).

3) Day Selector. Click on a preferred day of the week at the top of the dialog
to view the detailed dialog in the main view/edit area of the dialog.

4) Profile Maximum. In the main view/edit area of the dialog, click on the
red number displayed near the upper right are of the screen (right hand end
of the horizontal red line). Edit this number to raise or lower the overall
profile. “Profile Minimum” controls the unoccupied profile level.

5) Shift Start Hour. Edit this number (e.g., +1 or -1) to shift the start-up time
for the profile. Use “Shift End Hour” similarly.

6) Other Active Profiles. Displays profiles from other seasons, for comparison.
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Building Shell: Zone Group Definitions

B’ eQUEST DD Wizard: Shell Component - Shell 1

Zone Group Definitions

Select Zone Group to View/Edit:

. Percent Bldg Pc*
EL1 Ground Floor Core Activity Area Type o Area (ft2) (%)
ELL Ground Floor Perimeter 44,6 7,747 40
EL1 Typical Floor(s) Core -
EL1 Typical Floor(s) Perimeter 0.0 —
EL1 Top Floor Core 13.5 2,354 105
EL1 Top Floor Perimeter 0.0
6.8 1,177 5w
v
¥ Conditioned
Create Zone Grp‘ Delete Zone Grp|
HVAC System: |HVAC Systemn 1 j Zone Group Details...

Ground Floor | Middle Above Grade ‘ Top Floor |

. This Zone Group |— Other Zone Group(s) ’— Not Assigned to Any Zone Group

| Frevious Next K
Screen Screen

Wizard Screen (14 of 25 - Return to %
Navigator

@) Help

This screen is available only if the “Show Zone Groups Screen” check box is

selected on the Activity Areas Allocation screen (previous screen). This

screen is used to accomplish two things: (A) assign activity area types by zone
or zone group, and (B) assign air-side HVAC systems by zone or zone group.

1)

2)

3)

4)

5)

Q eQUEST

Zone Groups. The list box in the upper left corner of the dialog lists
predefined zone groups, e.g., ground floor core zones, second floor
perimeter zones, etc. Create new zone groups or delete existing zone
groups by selecting the buttons below the zone groups list box.

Floor Plan Views. Zone assigned to the currently selected zone group are
displayed in dark green in floor plan views. Any zones not assigned to a
zone group are displayed in pale red.

To assign or re-assign zones to zone
groups, left click on a zone in any of
the floor plan views, and select
“Assign Zone to Active Group” or
“Assign Zone to Other Group”.

Select Zone Group

Assign Zone to Active Group
Assign Zone to Other Group *

Activity Area Types. Assign or adjust activity area assignments to zone
groups by editing the Percent (%) column of the Activity Area spreadsheet
control in the upper right area of the dialog. %’s must sum to 100% for
each zone group. The resulting area (sqft) is also reported for the selected
zone group. Percent and sqft is also reported for the whole building (shell).

HVAC System. Assign air-side systems to zone groups by first selecting a
preferred zone group then selected the preferred HVAC system template.

DD Wizard

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Project Navigator
Project & Site
Building Shell
Zone Groups
Air-Side Systems
WLHP Systems
CHW plant Equip
HW Plant Equip
DHW Equipment
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Bldg Shell: Non-HVAC Enduses to Model

Simulation Basics " eQUEST DD Wizard: Shell Component -- Shell 1
Quick Start Non-HVAC Enduses to Model
Schematic Wizard Interior Enduses (contributing to space loads)
DD Wizard [¥ Interior (ambient) Lighting [” Self-Contained Refrigeration
[~ Interior (task) Lighting [” Process Loads
ProjeCt NaVigatOr |¥ Office Equipment [ Motors
Project & Site [~ Cooking Equipment I~ Air Compressors

[~ Miscellaneous Equipment

Building Shell

Enduses to Model Exterior Enduses (not contributing to space loads)
v Exterior Lighting ‘Ccnnected Intensity and Monthly Single Day Profiles ﬂ

Air-Side Systems

[ Remote Refrigeration

WLHP Systems ¥ Domestic Hot Water | Model DHW Equipment with Seasonal Profiles |
CHW plant Equip
HW Plant Equip
DHW Equipment
Detailed Interface

i 2 ’—_I Brevious Next Return to
EEM leard Wizard Screen |15 of 25 _» t_') Help E _Screen SEFEEV‘I = ﬁavigatnr %
Parametric Runs

G hical R . . . . . . .
raphical Reports This dialog is available only if Hourly Enduse Profiles are specified. This

screen allows users to select which non-HVAC endues are to be included in
the model of this building shell.

1) Interior Enduses. Check all interior enduses you desire to include in your
model. “Interior” enduses are those that contribute to space thermal loads
i.e., “felt” by one or more thermostats.

Detailed Reports

2) Exterior Enduses. Check all exterior enduses you desire to include in your
model. “Exterior” enduses are those that do not contribute to space
thermal loads i.e., are not “felt” by one or more thermostats.

Each endue selected on the screen above enables a screen such as the one
illustrated below, one for each enduse selected.

l" eQUEST DD Wizard: Shell Component -- Shell 1

Interior Lighting Loads and Profiles

Percent  Lighting

Area Type Area (%)  (W/SaFt)
1: Office (Open Plan) a0 [ 124
2: Office (Executive/Private) a0 [ 1as
3: Corridor w0 [ 057
4: Lobby (Office Reception/Waiting) 50 | 152
5: Restrooms 5.0 ,?
6: Conference Raom a0 [ osz
7: Mechanical/Electrical Room a0 [ osr
8: Copy Room (photocopying equipment) 2.0 1.64

Interior Lighting Hourly Frofiles by Season
Typical Use Season #2 Season #3

Ambient: [ELL InsLt Profile (1) _w| [ELL Insltq Profile (52)  _»| [ELL Insitg Profile (53) | ..

"B Previous Next - Return to  [£J
wizard Sereen [15 of 25 ] @) el “Screen Screen Navigator
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Air-Side: HVAC System Definition

B’ eQUEST DD Wizard: Air-Side System Type -- HVAC System 1
HVAC System Definition
System Type Name: |H‘-.-‘,'1C System 1
Cooling Source: |Chi|le:| Water Coils j t_')
Heating Source: |Hct Water Coils j
Hot Water Src: |Hct Water Loop j
System Type: |Standard VAV with HW Reheat j
System per Area: |S'ystem per Floor j
Return Air Path: |Ducted j
Systemn Assignment to Thermal Zones
Shell Component(s) Description of Assigned Zones
1 |Shell 1 » |&ll Zones ﬂ
2 |- undefined - -
- ] Next N Return to %
Wizard Screen | 1of 7 -« w Help Screen Feviasiar

This screen is used to define an HVAC air-side system ‘template’. By
‘template’ is meant that one or more actual HVAC systems will be created in
the DOE-2 model based on this template. This screen is similar to the SD
Wizard HVAC Systems Definition screen (Screen #19), except that here only
one system template may be defined (at a time), however, multiple systems
templates are defined by returning to the DD Wizard Navigator and creating
new system templates.

1) The functionality of most of the controls on this screen are consistent with
those seen previously on the SD Wizard HVAC Systems Definition screen
(Screen #19, see page 49).

2) System Per Area. Select how many HVAC systems will be created from
this template... system per zone, per floor, per shell, & per site.

3) System Assignment to Thermal Zone. This control is used to ‘push’
HVAC template assignments onto the shells. Alternately, HVAC system
template assignments made be ‘pulled’ using Bldg Shell screen #14 (see
pg 81 above). IMPORTANT NOTE: ‘Pushing”’ HVAC system template
assignments using the System Assignment to Thermal Zone controls on
this screen is a very ‘broad brush’ method, quick but allowing for little
detail. RECOMMENDATION: Make HVAC system template assignments
using Bldg Shell Screen #14 (see page 81 above) to ‘pull’ the HVAC
system assignments. This methods gives more flexibility in making
HVAC assignments.

DD Wizard

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Project Navigator
Project & Site
Building Shell
Air-Side Systems
System Def.
WLHP Systems
CHW plant Equip
HW Plant Equip
DHW Equipment
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Air-Side: HVAC Zone Temps & Air Flows

Simulation Basics

=’ eQUEST DD Wizard: Air-Side System Type -- HVAC Wizard 1 2IX

QU ick Start HVAC Zones: Temperatures and Air Flows

. . Syst B 1: Standard VAV, HW Reheat
Schematic Wizard vstem(s) anear =

Seasonal Thermostat Setpoints

H Occupied (°F) Unoccupied (°F)

DD Wizard Cool Heat Cool Heat
Project Navigator Typica se [750 [ 700 [wa [ e
Project & Site Season #2 [ 760 | 700 | 820 | 640
Season #3 [ 750 [ 700 [ 820 [ &40

Building Shell
Air-Side Systems

Design Temperatures

T-Stats & Flows Indoor Sy

WLHP Systems
CHW plant Equip
HW Plant Equip
DHW Equipment

Cooling Design Temp:

Heating Design Temp:

Air Flows

Minimum Design Flow:

75.0 =F 55.0 °F
72.0 B8 120.0 =F

0.50 cfm/ft2

Perimeter

Core
VAV Minimum Flow: 40.0 % 25.0 %

Detailed Interface

i a ,—_l Brevious Next Return to
EEM leard e Free | I © 9) E=l Screen Screen ﬁawgator %
Parametric Runs

Graphical Reports . L. . . . . .
. . This screen is similar to its counterpart in the Schematic Design Wizard. The

only difference is the provision for seasonal thermostat setpoints (up to three
seasons, the number of seasons is determined on the Project & Site Data,
Season Definitions screen).

Detailed Reports

Q eQUEST
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Air-Side: Fan Schedules

m cQUEST DD Wizard: Air-Side System Type -- HVAC Wizard 1 2IX

HVAC System #1 Fan Schedules
HVAC System 1: Standard VAV, HW Reheat Simulation BaSiCS
COperate fans l_l hours before open and l_l hours after close. [ Cycle Fans at Night QuiCk Start
Schematic Wizard
Typical Use Season £2 Season £3 .
(all remaining dates) 6/1 thru 8/31 6/1 thru 8/31 DD Wizard
On At Off At On At Off At On At Off At Project Navigator
Mon: |7 am j - |6 pm ﬂ Mon: |* am j - |E pm ﬂ Mon: |* am ﬂ - ‘6 pm j P . t & St
rojec e
Tue: |7 am j = |E pm ﬂ Tue: |T am j = |E pm ﬂ Tue: |7 am ﬂ = ‘E pm j J
Wed: |7 am ﬂ = |6 pm ﬂ Wed: |‘ am j = |E pm ﬂ Wed: |‘ am ﬂ = ‘6 pm ﬂ BU||d|ng Shell
Thu: |“ am j - |6 pm j Thu: |“ am j - |6 pm j Thu: |“ am j - ‘6 pm j Air_Side SyStemS
Fri: 7 am j - |6 pm j Fri: |? am j - |6 pm j Friz |? am j - ‘6 pm j F S h d I
an scheaules
Sat Off il Sat: off bl Sat off - WLHP S 't
m
Sun: |Off A Sun: |Off hd Sun: |Off hd yS ems
CHW plant Equi
Hol: |Off - Hol: |Off - Hol: |Off - p q p
HW Plant Equip
- A Previous Next S Return to DHW E Ui ment
fleaiBasal 5 of 7 S ‘.’) sy G “Screen Screen ﬁavigator % q p
Detailed Interface

EEM Wizard

Parametric Runs

This screen is similar to the SD Wizard HVAC Systems Fans Schedule
screen, except that it provides for the optional specification of up to three

. . Graphical Reports
seasons (the SD Wizard version allows only two seasons). P .

.. . . ) Detailed Reports
Similar schedule screens are also available in the CHW Plant Equipment, HW

Plant Equipment, and DHW Equipment DD Wizard modules.

Air-Side HVAC System template screens 4 (System Fans), 6 (Zone Heating &
Economizer), and 7 (Deck Resets) are identical to their counterparts in the SD
Wizard (see pages 52, 55, & 56 above).

Air-Side HVAC System template screens 4 (System Fans), 6 (Zone Heating &
Economizer), and 7 (Deck Resets) are identical to their counterparts in the SD
Wizard (see pages 52, 55, & 56 above).
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Simulation Basics
Quick Start
Schematic Wizard
DD Wizard

DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Detailed Interface

A comprehensive review of eQUEST's Detailed Interface is beyond the scope
of this introductory tutorial. However, selected screen captures and brief
descriptions will aid the new user to navigate and use some features of the
Detailed Interface, e.g., to confirm 2-D and 3-D geometry. For more help with
the Detailed Interface, see the e€QUEST Modeling Procedures Quick
Reference Guide, available via right click from any eQUEST input field, then
select ‘Tutorials and Reference’.

Several important buttons are found on the top tool bar of the Detailed
Interface. These are briefly reviewed in this section. More information on
these is found in the Quick Start section of this tutorial.

Important Note: Although it is possible to edit any or all model inputs within
the Detailed Interface, this is not recommended for beginning users. Note that
any changes made within the Detailed Interface are not communicated back to
the Wizards or to the EEM Wizard (i.e., not stored in the INP file), thus, if the
user returns to the SD or DD Wizard and leaves the Wizard via the ‘Finish’
button, ANY edits made within the Detailed Interface will be lost, i.e., the INP
file will be overwritten by the inputs contained within the SD or DD Wizard.
Similarly, the EEM Wizard can only ‘communicate’ with the SD & DD
Wizard. ANY edits in the Detailed Interface are ignored in the EEM runs.

Advanced users will find advantages to editing models directly within the
Detailed Interface. To edit within the Detailed Interface, users must first
change from the Wizard Data Edit mode to the Detailed Data Edit mode. This
is done from the menu bar. Pull down the Mode menu and select Detailed
Data Edit (see below). A warning/confirmation message (see below) will be
displayed to confirm the change of mode.

(3] Project 2.pd2 - eQUEST Quick Energy Simulation Tool

File Edit View JULLEE Tools Help

O=E Mode Help N BN v % F &
I@ Wizard Data Edit | @Iml @lﬁlg
Project & ¥ Detailed Data Edit Shell Internal Loads Water-Side HVAC

Detailed Interface, Mode Menu options

@y Switching to Wizard Data Edit mode wil enable you to utlize the building creation andor EEM run wizards, Any madifications you may have made ta the detailed building
\_'a/ description will be lost if you either press the 'Finish’ button from the building creation wizard or enter the EEM run wizard.

Select YES to switch to Wizard Data Edit mode, or
NO to remain in the Detailed Data Edit mode.

Warning message issued when changing from Wizard Edit mode
to Detailed Edit mode
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Q eQUEST

Detailed Interface

Schematic Design Wizard: For models originally created using the
Schematic Design Wizard, you can return to the Schematic Design
Wizard at anytime to modify your wizard inputs and regenerate your
building model. Note that any edits to the model made in the Detailed
Interface will NOT be reflected in the Schematic Design Wizard.

EEM (Energy Efficiency Measure) Wizard: After creating a new
building description, i.e., using the Schematic Design Wizard, launch
the EEM Wizard to quickly describe up to ten design alternatives to
your “base” building description. You can then automatically simulate
any or all of these alternative cases and view the simulation results in
individual and/or comparative reports.

Perform a simulation: Press the Run Simulation button to perform an
annual simulation of the base building design description and/or of any
of your EEM design alternatives (created using the EEM Wizard).

Review simulation results: From the cQUEST analysis tool bar, press
the Results Review mode button to view graphic simulation output
reports. From the bottom of the results tree diagram (left side of the
Results View screen) select the Frejects /Runs tah, then select one or
more projects for which you wish to view results. Also from the
bottom of the results tree diagram, select the Reports tab, then select
single run or comparison reports, as preferred.

Return to the detailed Project View Mode: After reviewing
simulation results, return to the detailed Project View mode, by
pressing the Project View mode &l button on the analysis tool bar.

Detailed Interface

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Simulation Basics

Quick Start

Schematic Wizard

DD Wizard

Detailed Interface
Building Shell

Project & Site
Internal Loads

Water-Side HVAC

Air-Side HVAC

Utility/ Economics

EEM Wizard
Parametric Runs

Graphical Reports

Detailed Reports

Component Tree

(22 Global Parameters
g Building Data
=] EL1 Ground Fir
-5 EL1 South Perim Spe (G.51)
[0 EL1 East Perim Spe (G.E2)
-5 EL 1 Nerth Perim Spe (G.N3)
- [1] EL1 West Perim Spe (G.W4)
- [E] EL 1 North Perim Spe (G.NS)
) [0 EL1 East Perim Spe (G.E8)
-5 EL 1 North Perim Spe (G.N7)
- [1] EL1 West Perim Spe (G.W8)
-] EL1 Core Spe (6.€9)
{5 EL1Pinm (G.10)
=-[E] EL1 Mid Firs
{1 EL1 South Perim Spe (M.511)
{1 EL 1 East Perim Spe (M.E12)
I-JE1] EL 1 North Perim Spe (M.N13)
-5 EL1 West Perim Spe (M.1114)
I-JE1] EL 1 North Perim Spe (M.N15)
{1 EL 1 East Perim Spe (M.E18)
I-JE1] EL 1 North Perim Spe (M.N17)
-5 EL1 West Perim Spc (M.1118)
{1 EL1 Core Spe (M.C13)
{5 EL 1 Pinm (M.20)
=-[E] EL1 Top Fir
{5 EL1 South Perim Spe (T.521)
{51 EL1 East Perim Spc (T.E22)
{51 EL 1 North Perim Spe (T.N23)
-] EL1 West Perim Spe (T.1i24)
{51 EL 1 North Perim Spe (T.N25)
+I-JE1] EL1 East Perim Spc (T.E26)
{51 EL 1 North Perim Spe (T.N27)
-] EL1 West Perim Spe (T.1i28)
{1 EL1 Core Spe (T.C29)
{5 EL1Pinm (T.30)
#-{E1] EL 1 Under Roof (T.30)
(2 Fixed Shades
(22 Building Shades
- [Z3 Polygons
# [ Constructions
-2 Layers
- [E] Materials
(3 wall Parameters
+ (] Glass Types
# (] Glass Type Codes
(3 Window Layers
- [E Annual Schedules
- [E0 Weekly Schedules
- [E3 Daily Schedules

Building Shell Module

(2] Praject 2.peld - sQUEST Culck Energy Simaulation Teol

Fie BSE Vww Mode Toos Heb

DEd 3 &% b yENOS &
R ] [ . L LAl WA X Fie s
Preject & Sta Husilding Shell trtnenl Londs Wtar-Sidda HVAC air-Siddn HVAC Uity & Beonomics
alX | 2D Geometey | 3.0 Geometry | Serendshest | Summaey |
N, Building Creation
Wizard =R
a Energy Efficiency
Heasure Wizasd

27 Review Simulation
Resuls View

& Review Comoliance
W asalvsis mepon

8 s [T o] | )

h Building Shell Module, 2D Geometry Tab View

Upon exiting the Schematic Design Wizard, the user arrives at eQUEST's
Detailed Interface. By default, the user is placed within the Building Shell
module. All of eQUEST's Detailed View modules are accessible via the module
navigation bar near the top of the screen (the large icons described on the
previous page). Screens for E(QUEST's Detailed View modules are divided into
two main areas:

1) Actions / Component Tree View (two tabbed views on the left). The
Actions tab contains the available actions buttons (e.g., Building Creation
Wizard, EEM Wizard, Run Simulations, Perform Title 24 Compliance, Review
Simulation Results). This view is presented by default for the Wizard Data Edit
mode. The Detailed Component Tree can also be selected from the tab at the
lower left area of the Actions/Tree View. The detailed component tree at left
shows all major tree components for the Building Shell module (the example
shown at left has been reduced to show only the principal component levels by
selecting the "minus" icon at left of each component).

2) Detailed Tab View (detailed views on the right). The Building Shell Detailed
View module currently has three tab views, "2-D Geometry", "3-D Geometry",
and "Spreadsheet". The 2-D tab is shown above. The following page shows the
other tab views.
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Building Shell Module, 3D Tab View

(2] Praject 2.peld - sQUEST Culck Energy Simaulation Teol

P e e foe T P i Simulation Basics
Ded B S eT? s ryrEROS AR

@ i B Ll AR F6S Quick Start

Busilding Shell Sritarnal Loads. Wiater- Sidie VAL Air-Sidn HUAC Uedity & Bconomice

—— - ER e oo\ comrwe Schematic Wizard
i || DD Wizard
Detailed Interface
g o Building Shell
, Project & Site

Internal Loads
Water-Side HVAC
Air-Side HVAC
Utility/ Economics
EEM Wizard
Parametric Runs

I« » o Ty

Wiws [ compoomttoe [ Graphical Reports
Building Shell Module, 3D Geometry Tab View Detailed Reports
NOTES:

Change to the 3D Geometry View by clicking on the "3D Geometry" tab at
the top of the detailed diagram area. NOTE: the ‘missing’ floor in the 3-D
image above results from using Floor Multipliers on Bldg Shell screen #1
(page 75). The missing floor is implicating modeled via a floor multiplier of
2 on the mid (typical) floor.

Rotate & Tilt: To rotate the 3D image, press and hold down the control key

while simultaneously pressing and holding the left mouse button. After a

short wait, e.g., 1 second, the displayed image of the building will change

from solid to wire frame (see example below). With the wire frame displayed

(and both the control key and left mouse button still depressed), slowly move

the mouse cursor left-to-right... this will rotate the building image. Let go of

the left mouse button and control key to redisplay a solid building image.

Repeating the same steps, move the mouse cursor vertically

on the screen to tilt the building image. 2 e

Zoom: Repeat the same steps using control-right mouse to
zoom (via a vertical mouse stroke).

Wire Frame vs Solid View: Users may find it convenient
to toggle between solid view and wire frame view. First
click on the 3D view (left mouse button), then press either
the "s" or "w" key to select solid or wire frame view. The
wire frame view can help confirm location of interior walls.
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Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
Building Shell
Project & Site
Internal Loads
Water-Side HVAC
Air-Side HVAC
Utility/ Economics
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Component Tree

eQUEST Introductory Tutorial

Building Shell Module, 3D Tab View

(2] Praject 2.peld - sQUEST Culck Energy Simaulation Teol
Fie Bdt Vew Mode Took Heo
DEd S et vk rENO S &
i ] LAl "R x Fi68
AirSid HyAL

Project & Ste Wiater- Sidie VAL Sidn HUAS Uedity & Bconomice

. Ny,

£ [5] Core Space (T.C29) -]

=[5 Skylt Roof (T.C29.E41)

[ Skylight (T.C20193.57)

[ Skylight (T.C28.193.52)
[ Skylight (T.C29193.53]
[5 Skylight (T.C29.193.54]

[ Skylight (T.C29.193.55)

[ Skylight (T.C20193.56)

[ Skylight [T.C29.193.57)
[ Skylight (T.C29193.58]

[5 Skylight (T.C29.192.59)

[ Skylight (T.C29.193.510)

[ Skylight (T.C29.193.511)

[ Skylight (T.C29.92.512)

[5 Skylight (T.C29133.513)

[ Skylight (T.C29.193.514)

[ Skylight (T.C29.193.515)

[ Skylight (T.C29.193.516)

[ Skylight (T.C29133517)
[5 Skylight (T.C29.192.518)

[ Skylight (T.C29.193.519)

[ Skylight (T.C29.193.520)

[ Skylight (T.C28.33.521)

[ Skylight (T.C29133.522)
[5 skylight (T.C29.192.523)

[ Skylight (T.C29.193.524)

[ Skylight (T.C29.193.525)

[ Skylight (T.C29.133.526)

[5 Skylight (T.C29133.527)
[5 skylight (T.C29.192.528)

[ Skylight (T.C29.193.529)

[ Skylight (T.C29.193.530)

[ Skylight (T.C29.33.531)

[5 Skylight (T.C29133.532)
[5 Skylight (T.C29.192.533)

[ Skylight (T.C29.193.534)

[ Skylight (T.C29.193.535)

[ Skylight (T.C29.192.536)
[Bad] Floor [T £29.192)

o] Ceiling (T.C29.193)

=] Plenum (T.30)

E South'wall [T.30.E42) -
A | »
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3D Geometry Tab View, with a component (roof) selected

NOTES:

To inspect details of any building object, in solid view, click on any
building object in the 3D view. An imaginary ray is traced from the
observers eye through mouse cursor and the 3D image. Every surface
intersected by the trace will be listed on a pop-up pick list (see example
below). Select the preferred object by clicking on it from the pop-up list
("EL1 Skylit Roof (T.C29.E41) " selected in this example). The selected
object will become the highlighted component in the component tree (see
example at left) and will display a bold red border in the 3D view (see
example above). Select the "Spreadsheet" tab to view details of the
selected building component (see example on the following page).

B Skylt Roof (T.C29.E41)
B Roof (T.30.E50)

1] Ceiling (T.C29.193)
1] Floor [T.C29.192)

1] Ceiling (M.C19.155)
1] Floor [M.C19.158]

1] Ceiling [G.51.14]

[E Fioor (G.51.01)

Selected objects
pop-up list

Alternately, right clicking on any
component in the 3D diagram
presents a quick menu similar to the
one illustrated at right, but with
access to detailed "Properties" for
each component.
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Building Shell Module, Spreadsheet View

(2] Praject 2.peld - sQUEST Culck Energy Simaulation Teol

Fie BSE Vww Mode Toos Heb

Simulation Basics

DEd 'R S 7 rddvyENOS Gl
el Sor Quick Start
20 Geometry | 3.0 Gesenery  Seveadibect | Sumems ey | SChematiC Wizard
DD Wizard

agienuth

Exterior Wall ame iy

Farent Soace

Mubiclier I X ()

0 Zih) | Height {ft) I Wadth (f) I

mlaeol] Location I =

Detailed Interface
Building Shell
Project & Site

L1 South Penm =
EL3 Cast Perim 51 v

Internal Loads

Water-Side HVAC

Air-Side HVAC

Utility/ Economics
EEM Wizard

Parametric Runs

Graphical Reports

Detailed Reports

Building Shell Module, Spreadsheet Tab View

NOTES:

After clicking on a selected building component in the 3D view (see
previous page), click on the "Spreadsheet" tab to view details of the
component (see example above) — row for selected item highlighted.

Component Tree

[ [, Core Space [T.C29) |
£ [ Skyit Roof (T.C29.E41)
~[EE] Skylight T.C23192.51)
~[EE Skylight (T.C23192.52)
~FH Skylight [T.C23133.53)
[ Skelight (T.C2919354)
[ Skylight (T.C29.193.55)
~[FE] Skylight (T.C23.192.55)
~[EE Skylight (T.C23192.57)
~[EH Skylight [T.C23133.58)
[ Skelight (T.C2919353)
[ Skylight (T.C29.192510
-] Skylight (T.C23192.511
~[EH Skylight (T.C23192.512
~[FH Skylight [T.C23193.513
[ Skylight (T.C29193514
[ Skylight (T.C29193518
~[FE] Skylight (T.C23192.516
~[EH Skylight (T.C23133.517
~[FH Skylight [T.C23193.518

Alternately, click on any item
in the component tree
(example at right) to display
details of the selected
component on the Spreadsheet
tab. The item selected in the
tree will also be highlighted in
the 3D (example on previous
page) and 2D View.

Exterior Surface Properties.

Currently Active Surface: |ELL Skylt Roof (T.C29.641) |

Basic Specifications I Daylighting - Shading - Other

Surface Name: ‘EL[ Skylt Roof (T.C29.E41)

Roof

Parent Space: ‘ELl Core Spc (T.C28)

‘Slwlt Roof Construction

1

Construction:

Led L4

. K <[ Skylight (T.C29193.520
e [ Skylight (T.C23193.521

[ Skylight (T.C29193.522

[ Skylight (T.C29.93.524
- FH Skylight [T.C29192.525

<[ Skylight (T.C29193.526
Location & Geometry

Location: |Tap

Polygon: |ELL Space Polygon 9
X 0.00 f&
= 0.00 ft

Z: 13.10 ft Tilt:

Azimuth: 180.00 deg

Right click on any item in the
component tree, 2D View, or
3D View and select
"Properties" to display a
tabbed dialog of details for the

[ Skylight (T.C28133.527

[FH Skylight [T.C29193.529
FE Skulight (T.C29.192.529

[ Skylight (T.C29.193.530
[ Skylight (T.C20.192.531
[ Skylight (T.C28133.532

[FE Skylight (T.C29193.533
FE Sklight (T.C29.192.534

<[ Skylight (T.C29193.535;
<[] Skylight (T.C29193.536

([
[
[
[
([
([
[
[
[
([
[
([
[
[
([
[
([
[ Skylight (T.C29193.519
[
([
[
([
[
[
([
[
[
[
([
([
[
[
[
([
[

)
)
)
)
)
I
)
)
)
)
)
)
)
[ Skylight (T.C29.193523)
)
I
)
)
I
)
)
)
)
)
)
)
)

Floor (T C28192)

|z Ceiling [T .C29.193)

selected component (example
at left).

=[] Plenum [T.30)

B South Wl T.30.E42) -
L | >
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Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
Building Shell
Project & Site
Internal Loads
Water-Side HVAC
Air-Side HVAC
Utility/ Economics
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Component Tree

Froct Midruse Othce”
il 5= Dma

2 Parameters

= Coaling D

2 Haating D
% Sandard S Hali

3 Foed Shades
=@ Semulaban Opticns
Entira Yanr

1 Sienulasan Dusput

Project & Site Module

(2] Praject 2.peld - sQUEST Culck Energy Simaulation Teol
Fie Bdt Vew Mode Took Heo

DEFd " hB &7 b yENOS &

Project & Site Module, Spreadsheet Tab View

NOTES:

The Project & Site module has only one tab view, "Spreadsheet".

1) Component Tree (on the left). The image at left shows all major tree
components for the Project and Site module (Cooling Design Day
selected).

2) Tabbed Spreadsheet View The Project and Site Detailed View
module currently has only one tab view, "Spreadsheet". This spreadsheet
view is used to review/input/modify general features related to the project
and site. Only like objects for the currently selected object are shown on
the spreadsheet view (Cooling Design Day selected in the example above).
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Internal Loads Module

(2] Praject 2.pet2 - sUEST Guick Energy Simalation Teol = ! Simulation Basics
Fie Bt Vew Mode Took el
D& P& et rasrvEmed dE QUiCk Start
@2 (= Jaly | oW & g i WaR Fi 48
Breject & Sie Buiding Shell Internal Loads Watar-Sade HVAL Air-gide HUAL ety & Brsnomics . .
ad [T irenat oota | seraadabest || Somannry 1 Schematic Wizard
[l DD Wizard
o Detailed Interface
¥ Building Shell
. I Project & Site
] 0 & St P Sz M511)
] 1 et o o DAY sa Internal Loads
] 1.5 Wast Perm S 14
ieraroio. ; Water-Side HVAC
k- 1 Air-Side HVAC
=Y i
T i Utility/ Economics
: EEM Wizard
e Parametric Runs
Qi @ g Granhical R
: > raphical Reports
y e p— P P
= Detailed Reports

Internal Loads Module

NOTES: Component Tree

The Internal Loads module is used to set/confirm internal loads B e
(people/lights/equipment) in eQUEST. G

4 Floar
ot Paim Spaca (G 51)
1 Pevim Space (G E2)
i Fenm Space (G.M3)
a5t Parim Space (G W)
it Porim Space 5 N5
1 Pevim Space (G EE)
it Perimn Space [G.N7)
a5t Paiim Space (G W)
ot Space (G CI)
] Fierm (G 10)
Toar
uth Fenim Spaca M.511)
21 Prin Space ME12)
h Perim Space (M N13)
sl Peanm Space (MW14)
ih Parim Space (M M15)
| Encst Paeim Space (ME1E)
| Marth Perim Space MMI7)
sl Peanm Spece (MWIH)
t6 Space (M.C19)
il Flarum (M 20)
ap Flaor
 South Perim Space (T 521)
51 FPenm Space (T.E22)
ih Parim Spaca (T NZY)
st Povim Space (TW24)
th Perim Space (T ME5)
o Penm Space (T E26)
i Farim Spaca (T MNET)
ot Provim: Space (TW2E)

BT e o ot Internal ands e
Bas Spees | Eguipment | Infilration | Daviighting | Corents | Lighting | TabbEd D|alog {5l Plerwum (T 30)

1) Component Tree. The component tree at right shows all major tree
components for the Internal Loads module (the example shown at left has
been reduced to show only the principal component levels). Right mouse
click on any item in the tree and select properties, to display a tabbed
dialog showing internal load details.

2) Detailed Tab View. The Internal Loads Detailed View module
currently has two tab views, "Internal Loads", and "Spreadsheet".

Space Properties

Currently Astive Space: |ELL Sauth Perim

(a2 Bulding Shades
& [ Palygons

Space Name; [CL -
5 2 Cansruciions

% Layers
#- Makenals

Zone Tyoe:
w3 Glass Types

Descrigtion:  [Lo v 1 Gless Type Codos
Mukipliers: Spacer | 1 == 23 Window Leyers
#- Annusl Schedules
o ~l [ 0o
Sunspace:  [No Xl Temo: * w2 Weakly Schadules
it & Eanaratry Ariaany ® 1 Dy Schodules

=l Schedule: |ELT Blig Ooup Sch

Loeation: [V

Shape:  [Us - area/Fersont I s
Palygan: [CL on 1 | Number of Peogle: |
x | f Frtocigr [ 50 # Totsd Heat Gain: | 450 Bu/hpersen
v [ oo n [ ma Sersblo Heot Gaim: | 250 Bhyhpersen
Z [ ces w [ wa Latert Heat Gain: | 790 Swhperson
Azimuthi [ 000 deg  Arear | 20970 fa

Velume: | 26433 By
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Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
Building Shell
Project & Site
Internal Loads
Water-Side HVAC
Air-Side HVAC
Utility/ Economics
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Component Tree

[BT Project edFine Dfica”
O Chilled Weter Loop
& CHW Loap Pump
# Chiver 1 (ElecRzcipHam)
o Chibar 2 (FlecRecipHam)
1 AirSida Syssols)
2% Syatem 1 (VAVE) (G}
BT Systam 1 (vavE) (M)
B System 1 (VAVS)(T)
1 Themel Zonefs)
O Howane Loop
& HW Loop Pump
£ Boler 1 (HWHatDran)
) AuSide Systan(s)
2% System | (VAVS) (3)
EF Syatam | (VAVE) (M)
B System 1 (vAYS) (T)
= 2) Themal Tone(s)
@ Damastic Hot Water Loop
0 Domeste Waler Heater
03 Aur-Side Systamis)
23 Themal Tone(s)
O CandenserWetse Loop
& CWLoop Pump
i Open Tawer
& Chivar1 (ElecRecipHanm)
2 AirSida Syssomis)
2 Themel Zoneds)
% £ Perarmance Curvis
# 2 Electnc Metars
w2 Fusl Metars:
L1 Stoam Motars
20 CHW Metors
2 Elecine Generalons
@ Equipmars Canrols
L1 Lod Mansgament
2 AirSide Systomis)
% Syt 1 [(VAVE) (G)
=¥ System 1 [VAVS) M)
&Y Systam 1 (VAVE) (T}
5 1 Thermal Zare(s)
% 1 Armual Schedules
i Weekly Schedulet
w (2 Dy Schadules

Water-Side HVAC Module

(3] Project 2.pd2 - SQUEST Cuick Energy Simulation Teel

Fie BSE Vww Mode Toos Heb

Ded PSS et rrdramosf Al
i ] () L ) ¢ d i "R x Fi68
Brcject & Ste Buiding Shall trtnennl Lomde. Watar-Side HVAT air-Siddn HVAC Uity & Beonomics

al= | Plant Equpment | speeadsheet | Summary |

[ =] =
23 Gloal Paramerters
Q) Chled Wiater Laop
; O Lo s
e | Eenbem)
%) ) Ar-Sde Syatends) P — 1
: reis) ’ s o
S
—
=y | |
oS provenl 1 e o
5 iy e
o i
At b BB L]
L2 gt G- E]
£ »
B ions [) comporent ree b L
Ready

Water-Side HVAC Module, Plant Equipment Tab View

NOTES:

1) Component Tree (on the left). The image at left shows all major tree
components for the Water-Side module.

2) Tabbed Detailed View The Water-Side HVAC module has two tab
views: "Plant Equipment" and "Spreadsheet". These tabs are used to
review/input/modify features of the project water-side.

Right mouse click on any item in the component tree or
Plant Equipment tab view to display a tabbed dialog
providing detailed information for the selected
component.

Circulation Loop Properties

Currenthy Active Circulation Loop: [Cilled Water Loap =] Tpe: Chilied water

Water-Side EQUIPMENt | sscssmstescn | s o ions | oses | nass | cpssean | ot | sastanes |
Tabbed Dialog =

Sizing Option: [Fecardary - Loop Puma:

Design CHw Temps [ 250 % Loop Minimum Flow:
[ Loop Size Ratio:

Loop Design OT: | ¥

Flusd Vislume: I

Avg Cire Time: [ s

Loop Redirc Flow: '— o

Fie Hesd: R

Static Head: | (]
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Air-Side HVAC Module

(3] Praject 2.pd - SQUEST Cuick Energy Simulation Tool FIE&

Fie St Vaw Mode Tods Heo

D™ P&t rasramoes al

L ] = ol ) Ll 1] WX 61s
Project & Sie Buiding Shell Intarnal Loade WaterSate HVAC Alr-Sade HUAL Ledity & Bconomics
Al | AirSide HVAT System | Spreadsheet | Sumenary |
EP‘M! Progect T ~
@G a— Variable Air Volume
¥ 15y (v
ag

- -
T - +
9 BLD Sved (VAVE) )
L8 South Parm In 511 Cutgide Air
TLE Dagt Berem I QI Economizer

LY Vet P 20 ML)
LY West Berm 3 W 1)
L1 Horth Perim 2n (MA15) v lov)
ELt Bast Perim Zn MLEL6) el
L& Hiorth Perm 2n (ML) (%]

ELL West Perm In (. 25) System
ELL Core In (M.CIS) Havers
ELLP 20 (M. 20)
s\q'.r.-a-lr] _: Zane Terminal

et s apanan P .
EL! Herth Peim 2 [T.N23) 1 ] :z"[ @mﬂ?l
EL1 Weskt Perim 2 (TW24) i 1 e

I (EEENEEEEEF EEEEEEEEEE * EEEEEEERLE

< >'
Wiow (3 comprmitee|
Ready

Air-Side HVAC Module

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
Building Shell
Project & Site
Internal Loads
Water-Side HVAC
Air-Side HVAC
Utility/ Economics
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

NOTES: Component Tree
1) Component Tree (on the left). The image at left shows all major tree components for

the Air-Side module.

2) Detailed Tab View. The Air-Side HVAC module has two tab views:
"Air-Side HVAC System" and "Spreadsheet". These tabs are used to
review/input/modify features of the project air-side equipment.

Right mouse click on any item in the component tree or Air-Side HVAC
System tab view to display a tabbed dialog providing detailed information
for the selected component.

Air-Sie HVAC System Parameters ? X A"-_Slde EqL"pment
Currently Adtive System: [FLL Syai (VAVS) (G x| svstem Type: variable Air Valume Tabbed D|a|0g

Bosics | Fens | Outdoor Air  Cesling | esting | | meters | |

Coll Cop / Control | unieary Power | Condenser | Cap Curves | Evap Cosling | Econamirer | Stages |

Coaling Capacity Cooling Contral and Reset

Inte > Zone Entering Min Supply Temp: | 550+
Total Cocking Capscty: | Bk Cold Deck Min Leaving Temp: | ¥
Seruible Cooling Capacity: | o ool Control Range: [<0 =
Cool Sizing Raki [F50 rots Min Supgly Sch: | odeined =]
[~ Availability Schi afined =]

W Cail Head: [0 n Eoal Control: Heaet

[ Froeet Midiase ofice”
= 5% System 1 (VAVS) ()
15l Sauth Paren Zoae (GS1)

4]

18] Nosth Penm Zane [GN3)
[l West Parim Zone (G W4
15 Nonth Parin Zana (G N5)
5] Emst Porim Zone (GEE)
18] North Penm Zane (GNT)
18] west Parim Zone (GWE)
5 Care Zone (G C9)
15 Flenum Zone (G10)

= % Syatem 1 (VAVS) (M)
18] Sauth Panm Zone M.511)
16l Eanst Parim Zana (M E12)
15 Monh Perim Zane (MN13)
15 West Perin Zene (MW14)
18] Nodh Perim Zane MN15)
1l Eanst Paiim Zana (M E18)
15l Nonh Parim Zans (MN17)
[ Wist Perim Zene (MW18)
18] Care Zone (MCTY)
16l Flanum Zana (M 20y

2% Systam | (VAVE) (T)

1] South Parmn Zone (T.821)
{8 East Penm Zane [T E22)
6 North Frarim Zane (T HZY)
5l Vo st Paritn Zone (TW24)
{5 Monh Perim Zane (T 25
18] EastPerim Zane (T E2E)
16 Morth Penm Zane (T H27)
1] Wiesa Porin Zone (T'W2E)
15 Core Zone (T.C29)
18] Flenum Zone (T 30y

40 Peticemonce Cunves

4 ) Elactic Maters

o 2 Fuol Maters

% 00 Annual Schedules

00 Waekly Schedules

+ 22 Daily Schadules
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Schematic Wizard
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Detailed Interface
Building Shell
Project & Site
Internal Loads
Water-Side HVAC
Air-Side HVAC
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EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Component Tree

eQUEST Introductory Tutorial

Utility & Economics Module

(2] Praject 2.peld - sQUEST Culck Energy Simaulation Teol

Fin Bt Gew Mode Tos Het
b "SR S €F v vryrEmo &
i ] (= Jaly | L ) Ll 1] "R x
e i air-Sidn A

Project & Ste Buiding Shall WabersSadla HVAC Sitle HUA Utilsty & Ecanamics

Sereadshect

Ditplyy Mode: [Geraral ]

orahly | Manthly | Mocthly | Manthly | Mentiy
Utbty Rate Tyee har e Ch harge

2 |SeCaiGas GH-10 Gas |Natural Gas

(2 Ceniral Pant Campenent Costs
(22 Other Buiing Component Costs
(20 el Sebehies

Utility & Economics Module, Spreadsheet Tab View

NOTES:

The Utility and Economics module has only one tab view, "Spreadsheet".

1) Component Tree (on the left). The image at left shows all major tree components for the

[ Fropeet WidRize Ofics’
7 S50F G52 Elec Rese

irne-Flelmted Elack
52 Energy Charge Black
305 GhD Summer Black
545 G- Winter Black

% SCE G52 Ralchel 50
¥ MASTERMETERS 1
- 3 Elecinc Metars
o Enit
= ) Fusl Mesars
* FM1
20 Steenn Meners
23 CHW Meters
S Baseline Data
2 Central Flant Companan Costs
23 e Buslding Companant Casts
% 23 Anruel Schodules
% 23 Wookly Schodules
a1 21 Dty Schodules
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Utility and Economics module.

2) Tabbed Detailed View The Utility and Economics Detailed View
module currently has only one tab view, "Spreadsheet". This tab view is
used to review/input/modify features of utility rates and life-cycle costs.

Right mouse click on any item in the component tree to
display a tabbed dialog providing detailed information
for the selected component.

Urility Rate Properties.

Currently Active Uity Rate; |SCL TOU-2A Lies fate =| Sarvice Type: Dectnicty

General | Enacgy/Demand | Blocks | saichets | Min/Max Charges | Adjust/Escalution | Taxes | Quasfers |

Laility Rate Name: |

Uti | ity Rate Sarvice Type: '7'J R ;T,‘:\::‘;: NMIF\:;
Tabbed Dialog o o D

Q eQUEST
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Energy Efficiency Measures Wizard

g\ Simulation Basics

After creating a new building description using either of the Wizards, Quick Start
launch the EEM (Energy Efficiency Measures) Wizard, to quickly
describe design alternatives to your “base” building description. You can

Schematic Wizard

. . . . DD Wizard
then automatically simulate these alternative cases and view the .
. . . c g . Detailed Interface
simulation results as either individual or comparative graphs. )
EEM Wizard
IMPORTANT NOTE: The EEM Wizard can only work with the base Parametric Runs

building description as defined in the SD or DD Wizard (i.e., in the PD2
file), even if you modify your base building in the Detailed Interface (the
EEM Wizard ignores the INP file). To make alternative runs that “operate
on” the INP file in the Detailed Interface, use Parametric Runs (next
section). For more help with the EEM Wizard, see the eQUEST Modeling
Procedures Quick Reference Guide.

The following pages will illustrate the EEM Wizard for these EEM’s.

Graphical Reports
Detailed Reports

Roof Insulation High Efficiency Lighting
Side Daylighting Fan VSD and Low Static
Top Daylighting CHW Pump VSD

High Perf. Daylight Glass High Eff. WC Chillers

High Eff. Packaged VAV

To begin, click the g\ [o1013¢0) W WSV EROSIV N . Ercrgy Efficiency Measure Creation  [2X)
launch the Energy Efficiency Measure EEM Run Information

Creation dialog (right). From this dialog, Measure Category:  [Buicing Envelope =
select the desired measure category, e.g.,
for increased roof insulation, select
”Building Envelope”. For the Measure
Type, select “Roof Insulation”. Hele @) oK concel Y

Measure Type: [Raof 1nsulation -]

Click on OK to display the EEM Run Information screen. Specify the EEM
Run Name as you prefer.

& eQUEST Energy Efficiency Measures (EEM) Wizard

EEM Run Information

Select Measure to View/Edit: EEM Run Name: |R:,:,f Insul (R18 to R39)
Roof Insul (R18 to R39)
Measure Category: Building Envelope
Measure Type: Roof Insulation j
EEM Run Summary:

Create Run Delete Run *#** press 'EEM Run Details' button ***
wEE to describe measure “EE

Baseline Run Name

Baseline Design

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

Help )  Einish
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eQUEST Introductory Tutorial

EEM Run Details Dialogs

From the EEM Run Information dialog (previous screen), select the
eevrun petails. | button to display the EEM Details screen. Select a preferred
roof insulation alternative. Press Done to return to the EEM Run Info screen.

Roof Insulation EEM

= Energy Efficiency Measure Details

Roof Insulation EEM Details

EEM Run Name:

Baseline Design

Construction: Metal Frame, = 24 in. o.c.
Exterior Insul: 3 in. polyurethane (R-18)
Additienal Insul: - no batt or rad barrier -

Roof Insul EEM

‘Matal Frame, > 24 in. o.c.

[<
‘3 in. polyurethane (R-18) j
[

‘R-EL batt, no rad barrier

Help ?) Done %

From the EEM Run Information dialog (previous page), select the

button to create another EEM run. To specify side daylighting, first select
Measure Category = Internal Loads and Measure Type = Daylighting (see
below). Note that for the second and subsequent EEM cases, an additional
selection is displayed on the EEM Run Information screen. The additional
selection allows the user to select which previous EEM run will serve as the
base case for the new EEM case, i.e., which case it will be based on.

' Energy Efficiency Measure Creation  [2][X]

EEM Run Information

Measure Category: ‘Internal Loads j
Measure Type: ‘Da-,fllght\ng j
Apply Measure To: ‘Rccf Insul EEM j

Help w oK % Cancel a

Click on OK to return to the EEM Run Information screen.

. eQUEST Energy Efficiency Measures (EEM) Wizard

EEM Run Information

Select Measure to View/Edit: EEM Run Name: |side Daylighting
Roof Insul (R18 to R39)
Side Daylighting Measure Category: Internal Loads
Measure Type: ‘Daf\\ghting j
Apply Measure To: ‘Rccf Insul (R18 to R39) j

EEM Run Summary:

Create Run Delete Run *** Ppress 'EEM Run Details’ button ***

to describe measure 3

Baseline Run Name

Baseline Design

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

Help 9} Finish %
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EEM Details Dialogs

From the EEM Run Information dialog (previous screen), select the Simulation Basics
eevrun petails | button to display the EEM Details screen. Make the modifications Quick Start

shown below. Press Done to return to the EEM Run Info screen. Schematic Wizard

* Energy Efficiency Measure Details DD Wizard
Daylighting EEM Details

Detailed Interface

EEM Run Name: Roof Insul {(R18 to R39) Side Daylighting
Floor(s): Ground Top Middle ‘Ground Top Middle EE M Wl Zard
Daylighting Option: None None None |5\de Lit j ‘Side Lit j |S\de Lit ﬂ Roof InSulatIOn
Daylt Methadology: CA Title-2... CA Title-2... CATitle2... [Simplified (x| [Simplified ( »| [Simplified [ =]
Side Daylighting

# of Photosensors: |Cne j ‘Cne ﬂ |Gne ﬂ TOp Day"ghting

Lights Controlled: [ 1000 % [ 1000 % [ 1000 % Glass Type

Design Light Level: [ s0oofe | s00 e | 500 f o .

Control Method: Gnd: ‘Fluares:ent: Dimming: down to 5% L\ghIﬂ EfflCIent nghts

Top: ‘Flucrescent: Dimming: down to 5% L\ghiﬂ VSD Fans

mdl: [Fluorescent: Dimming: down to 5% Light |

CHW Pump VSD
Efficient Chillers
Package VAV
Run Simulations
Parametric Runs
elp @) oone G Graphical Reports

Detailed Reports
Side Daylighting EEM

For Top Daylighting, repeat the same procedures to obtain the following EEM
Details Screen.

* Energy Efficiency Measure Details

Daylighting EEM Details

EEM Run Name: Side Daylighting Top Daylighting
Floor(s): Ground Top Middle ‘Ground Top Middle
Daylighting Option: Side Lit Side Lit Side Lit |5\de Lit j ‘;‘-II j |S\de Lit ﬂ
Daylt Methadology: Simplified... Simplified... Simplified...  [Simplified (_=| [Simplified { ~| [Simplified [ =]
# of Photosensors: One One One |Cne j ‘Cne ﬂ |Gne ﬂ
Lights Controlled: 100.0 % 100.0 % 100.0 % | 100.0 % ‘ 100.0 % | 100.0 %
Design Light Level: 50.0 fc 50.0 fc so.0fc | 500 fe [ S0.0 e [ 500 fe
Control Method: Gnd: Fluorescent: Dimming: down t... Gnd: ‘Fluares:ent: Dimming: down to 5% L\ghIﬂ
Top: Fluorescent: Dimming: down t... Top: ‘Flucrescent: Dimming: down to 5% L\ghiﬂ
mdl: Fluorescent: Dimming: down t...  Mdl: |Fluorescent: Dimming: down to 5% Lighi |

Help (y Done %

Top Daylighting EEM
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eQUEST Introductory Tutorial

EEM Details Dialogs

For High Performance Glass, repeat the same procedures to obtain the
following EEM Details Screen.

=" Energy Efficiency Measure Details

Window Glass Type EEM Details

Top Daylighting - Glass Type Definitions

Glass Categary Glass Type Frams Type
1: Double Clr/Tint Double Clear 1/4in, 1/2in Air (2004) Alum w/fo Brk, Fixed
2: Double CIr/Tint Double Bronze 1/4in, 1/4in Air (2203) Alum w/fo Brk, Fixed

Window Glass (Low-g) - Glass Type Definitions

Glas: Category Glass Type Frame Type
i3 |Doub\e Low-E j |Db| Low-E (e2=.04) Tint 1/4in, 1/2in Air (2667) j |;‘~\um w/ Brk, Fixed, Ins S|j
3 |D9ub\e Low-E j |Db| Low-E (e2=.04) Tint 1/4in, 1/2Zin Air (2667) j |,"-\um w Bri, Fixed, Ins S|ﬂ

3: |- select another - -

Help 9) Done %

Glass Type EEM

For High Efficiency Lighting, repeat the same procedures to obtain the
following EEM Details Screen.

s Energy Efficiency Measure Details

Lighting Power Density EEM Details
Window Glass Type EEM Lighting Power EEM

. Lighting Unoccupied Lighting Unoccupied
Activity Areas Area (%) (WiSgFt) Load (%) (WiSgFt) Load (%)
1: Office (Executive/Private) 70.0 1.30 0.0 [ 115 [ oo
2: Corridor 10.0 0.60 10.0 [ ose [ 100
3: Lobby (Office Reception/Waiting) 5.0 1.10 10.0 [ o0s0o [ 100
4: Restrooms 5.0 0.60 0.0 [ ose [ o0
5: Conference Room 4.0 1.60 0.0 m W
6: Mechanical/Electrical Room 4.0 0.70 0.0 [ oes [ o0
7: Copy Room (photocopying equipment) 2.0 1.50 0.0 1.15 W

Help 9) Done %

Efficient Lighting EEM
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EEM Details Dialogs

:" Energy Efficiency Measure Details E _' Simulation Basics

Supply Fan Power & Control EEM Details

. Quick Start
Lighting Power EEM
HVAC System 1: Standard VAV, HW Reheat Schematic Wizard
Power: . 3.50 |n WG Flow: 84,606 cfm DD Wizard
Motor Efficiency: High
Type: Forward Curved Centrifugal w/ Discharge Dampers Detai |ed Inte rface
EEM Wizard

Roof Insulation

Side Daylighting

Fan Power & Ctrl EEM

HVAC System 1: Standard VAV, HW Reheat Top Daylighting
Power: 3.00 |in.WG = Flow: 94,606 cofm Glass Type
Motor Efficiency: High -

Efficient Lights
VSD Fans

CHW Pump VSD
Efficient Chillers
Package VAV

Type: “-.'ariable Speed Drive j

Run Simulations
Help 9} Done %

Parametric Runs

VSD Fans EEM Graphical Reports
Detailed Reports

2 Energy Efficiency Measure Details

Chilled Water Loop EEM Details

EEM Run Name: Fan Power & Ctrl EEM CHW Loop EEM
CHW Loop Flow: Constant [variable =]
Loop Pump Control: VWsD hd
# of System Pumps: 1 1

Loop Pump Head: 80.0 ft 80.0 ft

Loop Pump Flow: 600 gpm ’W gpm
Motor Efficiency: High High hd

Help g Done %

CHW Pump VSD EEM
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EEM Wizard

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Roof Insulation
Side Daylighting
Top Daylighting
Glass Type
Efficient Lights
VSD Fans
CHW Pump VSD
Efficient Chillers
Package VAV
Run Simulations
Parametric Runs
Graphical Reports
Detailed Reports

eQUEST Introductory Tutorial

EEM Details Dialogs

" Energy Efficiency Measure Details

Chiller EEM Details

CHW Loop EEM
Chiller #1

Chiller #2

Chiller Type: Electric Reciprocating Hermetic Electric Centrifugal Hermetic
Condenser Type: Water-Cooled Water-Cooled
Size / Efficiency: 125.0 ton 0.930 kw/ton 125.0 ton 0.930 kW/ton
Chiller Plant EEM
Chiller #1 Chiller #2
Chiller Type: |Electric Reciprocating Hermetic j |E\E:tri: Centrifugal Hermetic j
Condenser Type: |'l-‘.‘ater-Ccc\ed j |\-‘.‘ater-CchEd j
Size / Efficiency: | 125.0 ton 0.500  kW/ton | 125.0 ton 0.600 kW/ton
. - Next [im %
Wizard Screen | 1 of 3 @!) Help Sereen Done

Efficient Chillers EEM

Whole Site/Building EEM Wizard Option

A feature that is new to the EEM wizard is the “Whole Site/Building’
option. In this part of the EEM wizard example, the HVAC system type
will be changed from CHW-based to a high efficiency packaged VAV
system, something that earlier versions of the EEM Wizard couldn’t
perform. A new EEM measure category, “Whole Site/Building” (see
image below), is now available which permits a user to revisit the full SD
or DD Wizard (whichever was used to create the baseline model). Once in
the Wizard, the user is free to make any change(s) they prefer, including
significant changes to building shape, size, zoning, or to the HVAC

system(s).

2" Energy Efficiency Measure Creation

EEM Run Information

Measure Category:

Measure Type:

Apply Measure To:

|'.’-;'h::u|e Site/Building

|

[Whole Site/Building

[High Eff. WC Chillers

web @) o< 8

=
[~

Cancel m
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EEM Wizard

Whole Site/Building EEM Wizard Option (continued)

Specify a preferred EEM Run Name, e.g., “High Efficiency Package VAV”. From

the EEM Run Information dialog (below), select the
display re-enter the SD or DD Wizard.

5" eQUEST Energy Efficiency Measures (EEM) Wizard

EEM Run Information

Simulation Basics

Select Measure to View/Edit:

Roof Insul (R18 to R39)

Side Daylighting

Top Daylighting

High Performance Daylight Glass
High Efficiency Lighting

EEM Run Name:

Measure Category:

Whole Site/Building

EEM Run Details... | button tO )
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
High Efficiecny Package VAW EEM Wi d
izar

Roof Insulation

Fan VSD and Low Static
CHW Pump VSD

High Eff. WC Chillers
High Efficiecny Package VAW

Create Run Delete Run |

Baseline Run Name

Baseline Design

Project & Baseline Run LCC Data...

Measure Type: |'\-‘.'hcle Site/Building j Side Day“ghtlng
Apply Measure To: |High Eff. WC Chillers j TOp Dayllghtlng
EEM Run Summary: Glass Type
*** Press 'EEM Run Details’ button *** Efficient nghts
o to describe measure = VSD Fans

CHW Pump VSD
Efficient Chillers
Package VAV

Run Simulations

EEM Run LCC Data...
Finish

Help (_))

Parametric Runs

EEM Wizard Run Info Screen
In the SD Wizard, change Cooling & Heating Equipment to “DX Coils” and “Hot

Graphical Reports
Detailed Reports

Water Coils”. This will default he system type to package VAV.

B’ eQUEST Schematic Design Wizard Whole Building EEM Input

General Information

Project Name: |EEM Example

Building Type: |CFfice Bldg, Two Story

= |

Building Location, Utilities and Rates Utility

Energy Code Compliance Analysis:

California Title 24 j

Vintage: |2006 or after

Rate

Electric: |SCE (CA) ~»| [55-2 (non-TOU, 20 < kw ~|

Cowverage: |Ca|tirma (Title 24) j
Region: |L::|5 Angeles Area (CZ06) ﬂ
City: |L::|s Angeles AP j

Area and Floors

Other Data

Analysis Year: [1551 Daylighting Controls: [Yes =

Wizard Screen | 1 of 41 » g Help

Gas: [scG (ca) x| [GN-10 (buildings with < 2 x|

Building Area: 25,000 ft2 Number of Floors: Above Grade: 2
Cooling and Heating
(_)) Cooling Equip: |DX Coils hd Heating Equip: |Hot Water Coils hd

Usage Details: |Simplified Schedules -

Below Grade: 0

Next
Screen

einish £

SD Wizard Screen #1

Q eQUEST
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Whole Site/Building EEM Wizard Option (continued)

: : : On screen #19 (see below), confirm that the default HVAC system is Package
Simulation Basics

VAV with HW Reheat.
Quick Start
Schematic Wizard B eQUEST Schematic Design Wizard Whole Building EEM Input
HVAC System Definitions
DD Wizard
Detailed Interface Describe Up To 2 HVAC System Types
EEM Wizard Cooling Source: |0 Cails = jtthc Cooling e |
Roof Insulation Heating Source: |Hot Water Coils x| |no Heating d|
Side Daylighting Hat Water Src: | Hot Water Loop |
Top Daylighting
Glass Type System Type: | Packaged VAV with HW Reheat x| |- none - -l
Efficient Lights e | =l
VSD Fans
CHW Pump VSD
Efficient Chillers
Package VAV
Run Simulations
Parametric Runs Wizard Sersen [19 of 41 ] Q) beb FrcyolelN ] sinish B

Graphical Reports

Detailed Reports SD Wizard Screen #19

Go to screen # 21 and increase the efficiency to 11 EER.

B’ eQUEST Schematic Design Wizard Whole Building EEM Input

Packaged HVAC Equipment
Systemis): 1: Packaged VAV, HW Reheat

Cooling

Overall Size: Auto-size -

Typical Unit Size: |135-240 kBtuh or 11.25-20tons ¥ |

Condenser Type: |£'\\r-Cched j

Efficiency: ER =] 11.000

¢ iallow Crankease Heating

Wizard Screen |21 of 41 ~ ‘!) Help E;::’ég;'_ls S%re:;n Finish %

SD Wizard Screen #21
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EEM Wizard

Whole Site/Building EEM Wizard Option (continued)

On screen #24 (see below), confirm Fan Type = Variable Speed Drive.

B’ eQUEST Schematic Design Wizard Whole Building EEM Input

HVAC System Fans

1: Packaged VAV, HW Reheat
100,015 SqFt Served (38.4% perimeter)

System(s):

Supply Fans

Power & Mtr Eff: |in. W3 j |High ﬂ

Fan Flow & OSA: Auto-size Flow (with 1.15 safety factor) |

Fan Type: |'-.-’ariat:|e Speed Drive j

Wizard Screen |24 of 41 - 9) Help

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Roof Insulation
Side Daylighting
Top Daylighting
Glass Type
Efficient Lights
VSD Fans
CHW Pump VSD
Efficient Chillers
Package VAV

Run Simulations

3| Previous
Screen

Next N
Screen

[Einen %

SD Wizard Screen #24
Perform a simulation: Once the descriptions of the preferred EEMs are

Parametric Runs
Graphical Reports
Detailed Reports

complete, from the eQUEST analysis tool bar (near the top of the
eQUEST screen), press the Run Simulation button to perform an annual
simulation of the base building design description and/or of any of your
design alternatives (see below). A simulation progress status dialog

reports progress.

EEM Run Selection

X

EEM Runs:

Baseline Design

Roof Insul (R18 to R39)

Side Daylighting

Top Daylighting

Window Glass (Low-g)
Reduced Lighting Power

Fans (Dischrg Dampers to VSI
CHW Pump (Varivol & VSD)
Chiller (0-6 kW-ton)

High Efficiency Package VAW

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

RREREEREES]

Cancel

Select All | Select None |

EEM Run Simulation

Simulation Progress

Simulation Progress [10%]

Run 1 of §: EEM Wizard Tutorial Example - Baseline Design
Performing Loads Calculations for

Thursday, May 14, 2003

| Abort
Simulation(s) Complete El

10 Run(s) Completed Successfully

Return to the Input Building Description ‘

View Summary Results/Reports... |

View Detailed Simulation Qutput File... ‘

Simulation Complete

View Results: The EEM Wizard automatically populates two “Parametric Run” reports.
View these below in the Graphical Reports section.

Q eQUEST
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Parametric Runs

Simulation Basics
The Parametric Runs capability of eQUEST provides a means to define

and simulate multiple, alternative simulation cases, where each new case gsrlmznj;?:vvizar d
is a parametric variation of the base case. This capability differs from the 5D Wizard

EEM Wizard in that the EEM Wizard operates to modify the base building _

as defined in the SD or DD Wizard (i.e., as contained in the PD2 file) Deta'le_d nterface
while the Parametric Run feature of eQUEST operates to modify the base EEM Wizard
building as defined in the Detailed Interface (i.e., the INP file). In general, Parametric Runs
Parametric Runs can be more detailed and flexible than the EEM Wizard, Graphical Reports
but typically requires more insight and “steps” to define. Both the EEM Detailed Reports

Wizard and Parametric Runs produce the Parametric Reports.

The parametric Runs section has been expanded and relocated to the
eQUEST Modeling Procedures Quick Reference Guide (available via right
click from any eQUEST input field, then select ‘Tutorials and Reference’).
See ‘Parametric Runs’ there.
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Q eQUEST

Graphical Reports

A summary of eQUEST’s graphical reports is presented in this section.
For a more detailed summary of eQUEST’s graphical reports, see the
eQUEST Modeling Procedures Quick Reference Guide, ‘Results
Reporting’.

Review simulation results: After all of the simulation runs have
completed, from the eQUEST analysis tool bar, press the Results
Review mode button to view graphic simulation output reports. From
the bottom of the results tree diagram (left side of the Results View

screen) select the [EH Fraiscts £Runs 5 then select one or more projects
for which you wish to view results. Also from the bottom of the results

tree diagram, select the 2] Reports (71, then select single run or
comparison reports, as preferred.

Important Note: To successfully view eQUEST reports, the computer
you are using to view results must have a printer driver installed.

The illustration below shows the current Report Tree, accessed by clicking

the L&l Repatts tap at the bottom left area of the screen. Note that some of
the reports are designed to display results for single runs. Most of the other
available reports are designed to compare several runs (i.e., EEM's).

Whether single-run or comparison reports are selected, you must also
select the run (single-run report) or runs (comparison report) to be

displayed from the project tree (accessed by clicking the = Fraigcts # Funs
tab at the bottom left area of the screen). In the case of comparison reports,
the project tree includes a "plot order" designation (see example, below
right). Clicking on the plot order designation acts as a toggle to include or
exclude the selected run from the currently selected comparison report.

Examples of all of the available graphical reports are presented on the
following pages.

B3 :Comparizon Reports
- tonthiy Total Energy Congumption
-[E| Anrual Utility Bills by P ate

Moty Litiity Bills Fan 3D & Lower Static
Annual Energy by Enduge Light?ng Pwr Reduced 10%
Annual Electic Use by Bun and Enduse (5] Daylight Qlags

=] Single-Run Reports ""{4]% ;Zp %ayl:ghr]tlpg

-[[&] Manthly Energy Consumption by Enduse }:}'E Rlojf In?: I(gRZIE_ng)

~[[&] &nnual Energy Consumption by Enduse Bl B
tanthly tility Billz - All Rates

taonthly Peak Demand by Enduse

-[[&] Annual Peak Demand by Enduse

tanthly Electric Peak Day Load Profiles

=1 Parametric Run Reports

Annual Building Summary

----- Annual Enduse Summary

= MidRise Office
i Z WC Chillers 0-6 kKiwHon
CHW Pump %3D

a.

Graphical Reports

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard

Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
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Monthly Energy Consumption by End Use
(Single-Run Report)

Simulation Basics

QUICk Start Electric Consumption (kv¥h) Gas Consumption (Btu)
Schematic Wizard (<000) (x000,000)
. 120 20
DD Wizard
100
Detailed Interface
a0 20
EEM Wizard
&0
Parametric Runs
40 10
Graphical Reports 2 HH
Single Run Reports: . .
Jan Feb Mar 2pr May Jun Jul fug Sep Ock Mow Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec
Mnthly Energy, End Use
Ann. Energy, End Use ] area Lighting [0 Exterior Usage O wiater Heating [0 refrigeration
B Task Lighting B Pumps & sux. B Ht Pump Supp. B Heat Rejection
l\/Intth Utlllty Bl”S B misc. Equipment O wventilation Fans B space Heating B =space Conling

Mnthly Peak, End Use
Electric Consumption {(kWh x000)

Ann. Peak7 End Use Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Total
Space Cool 157 160 192 200  23.9 327 335 385 334  27.0 204 149 2952
Peak Day Profile Heat Reject. 0.0 0.0 0.1 0.1 0.1 0.3 0.4 0.4 04 0.2 0.1 0.0 2.2
Refrigeration - - - - - - - - - - - - -
Comparison Reports: SREES ok
HPF Supp.
Mnthy Total Energy Hot Water . ; : . ; : : ) ) : . : :
vent. Fans 6.8 6.1 7.3 71 7.1 7.9 7.7 8.6 7.6 7.1 6.5 6.7 86.5
R ; P & Aux, 5.0 4.4 5.2 5.0 4.8 5.0 4.8 5.2 4.8 4.8 4.6 5.0 536
Ann. Utility Bills HImbs 2 Ak
Ext. Usage ° ° = = ° = ° = = ° = ° °
e . Misc. Equip. 273 243 239 273 266 277 261 289 266 261 255 27.3 3226
Mnthly Utiltiy Bills Task Lights 2.6 2.3 2.8 2.6 2.6 2.7 2.5 2.8 2.6 2.5 2.5 2.6 310
Area Lights 239 213 252 239 232 242 229 252 232 229 223 233 2821
Ann. Energy, End Use Total 81.3 746 887 859 883 1006 970 1006 986 906  BL7 B804 1,078.1
Ann. Electric Use Gas Consumption {Btu x000,000)
. ) Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Total
Parametric Run Reports: Space Coal § - - § - § - - § - § -
- Heat Reject.
Annual Building Summary Refrigeration ; ; - - ; - ; . . ] . ] ]
Space Heat 14.02 243 136 - - - - - - - 1.99 1375 33.55
Annual Enduse Summary HP Supp. = = = = = = = = = = = = =
) Hot Water 12,79 11.64 13.97 12.88 1240 1262 1140 1266 1160 11,36 1149 1251 147.31
Detailed Reports went. Fans : : : : : : : : : : : : :
Purnps & Aux,
Ext. Usage
Misc, Equip.
Task Lights
Area Lights - - - - - - - - - - - - -
Total 26.81 14.07 1533 12.88 1240 1262 1140 1266 1160 11.36 1347 26.26 180.87

Graphical Reports Navigation Tool Bar

I |
& k| 28 =IO

= BP Next page / Previous page
4L 4 Zoom in / Zoom out

& iz to fit window Width / Height
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Annual Energy Consumption by End Use

(Single-Run Report)

Annual Energy Consumption by Enduse

Space Cool
Heat Reject.
Refrigeration
Space Heat
HF Supp.
Hot Water
went, Fans

Fumps & Aux.

Ext. Usage
Misc. Equip.
Task Lights
Area Lights
Total

[ Area Lighting
B Task Lighting
H misc. Eguipment

26%
1

Electricity

Q eQUEST

Electricity Natural Gas Steam
kwh (x000) MBtu Btu
295.2 =
2.2 =
= 33.55
= 147,31
865 =
558.6 =
322.6 =
31.0 =
282.1 =
1,078.1 180.87
[ Exterior Usage [ water Heating
] Pumps & ALx. M Pump Supp.
A wentilation Fans [ | Space Heating

Chilled water

O
|

Btu

Refrigeration
Heat Rejection
Space Cooling

Natural Gas

Graphical Reports

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs

Graphical Reports

Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary

Annual Enduse Summary

Detailed Reports
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Monthly Utility Bills, All Rates
(Single-Run Report)

Simulation Basics
Quick Start
Schematic Wizard Monthly Utility Bills ($)
DD Wizard e

Detailed Interface
EEM Wizard
Parametric Runs

15

14

13

iz
Graphical Reports

11
Single Run Reports:

10

Mnthly Energy, End Use

Ann. Energy, End Use — —
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use

Jan Fab Mar Apr May Jun Jul Aug Sep Ot Mo Dac

Ann. Electric Use O SCE GS-2 Elec Rate (annual bil:  124,638) B SocalGas GN-10 Gas Rate (annual bill: § 1,302)

Parametric Run Reports:

o Total Annual Bill Across All Rates: $ 125,940
Annual Building Summary

Annual Enduse Summary
Detailed Reports
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Monthly Peak Demand by End Use
(Single-Run Report)

Simulation Basics

Quick Start
Electric Demand (kvv) Gas Demand (Btu/h) i .
(x000) Schematic Wizard
s00 600 DD Wizard
Detailed Interface
EEM Wizard

Parametric Runs
Graphical Reports
Single Run Reports:

400 S0
400
300
300
200
zoo
100 100
, . O AEAAE

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

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use

1 Exterior Usage O water Heating O
Purnps & Aux. W Ht Purmnp Supp. =
O vertilation Fans B =space Heating [ |

[0 area Lighting
B Task Lighting
B mise. Equipment

Refrigeration
Heat Rejection
Space Cooling

Electric Demand (kW)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Total
Space Cool 127.0 1297 152.2 1450 1558 200.0 1853 1705 201.0 185.0 1397 1314 1,922.6 .
Heat Reject, 0.8 0.9 2.0 0.9 2.0 3.5 2.9 2.3 3.5 2.9 14 0.8 23.8 Peak Day Profile
Refrigeration - - - - - - - - - - - - - N
Space Heat - - - - - - - Comparison Reports:
HF Supp. - - - - - - -
Hat Water - - - - - - - - - - - - - Mnthy Total Energy
vent. Fans 30.2 306 311 355 344 362 359 357 362 358 333 324 4073
Pumps & Aux. 180 180  18.0 180 180 180 180 180 18.0 180 180  18.0 2164 Ann. Utility Bills
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 983 983 983 983 983 983 983 983 983 983 983 98,3 1,179.0 Mnth|y Uti|tiy Bills
Task Lights 13.0 13.0  13.0 130 130  13.0 130 130  13.0 130  13.0  13.0 1555
aArea Lights 95.3 953 953 953 953 953 953 953 953 953 953 953 1,144.0 Ann. Energy, End Use
Total 3826 3857 409.9 406.0 4167 454.3 4486 4331 4553 448.2 399.0 389.2 5,048.7
Gas Demand {Btufh x000) Ann. Electric Use
Jan Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Total Parametric Run Reoorts:
Space Cool - - - - - - -
ISR [REAES : : : : : : : Annual Building Summary
Refrigeration - - - - - - - - -
Egasfp':at ssaft 471._? 396._2 : : : : : : : 440._0 4?9._9 2,341._2 Annual Enduse Summary
Hot W ater 22.3 645 4.6 642 626 610 535 587 587 534 213 219 618.7 .
. T _ ) . i i . i : : i : i i Detailed Reports
Purmps & Aux, - - - - - - -
Ext. Usage = ° ° = = = =
Misc, Equip. - - - - - - -
Task Lights - - - - -
Area Lights - - - - - - - - - - - - -
Total 5757 5363 450.8 642 626 651.0 595 587 587 594 4613 501.8 2,959.9

Q eQUEST
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Annual Peak Demand by End Use
(Single-Run Report)

Simulation Basics
Quick Start

Schematic Wizard Annual Peak Demand by Enduse

DD Wizard Electricity Matural Gas Steam Chilled Water
. kvy Btu/h (x000) Btu/h Btu/h
Detailed Interface Space Cool 200,95 N - -
EEM Wizard Heat Reject, .55 = = =
Refrigeration - - - -
Parametric Runs Space Heat - 553,44 - -
. HF Supp. = = = =
Graphical Reports Hot Water _ 22 25 _ _
Single Run Reports: Uity [ 521 - - -
Fumps & ALX., 15.04 = = =
Mnthly Energy, End Use Ext. Usage - = = =
Misc, EqQuip. 95.25 = = =
Ann. Energy, End Use Task Lights 1296 . - .
Mnthly Utility Bills Area Lights 95.34 - - -
Total 465,29 575.70 - -

Mnthly Peak, End Use
Ann. Peak, End Use

. [] Area Lighting [] Exterior Usage O water Heating [] Refrigeration
Peak Day Profile B Task Lighting B rFumps 2 Aux, M Ht Pump Supp. B Heat Rejection
B misc Equipment [ wentilation Fans [ | Space Heating [ | Space Cooling

Comparison Reports:

Mnthy Total Energy T
Ann. Utility Bills I
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary

Annual Enduse Summary

Detailed Reports

Electricity Natural Gas
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Monthly Peak Day Electric Load Profiles
(Single-Run Report)

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs

Graphical Reports

Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use

Ann. Electric Use

Parametric Run Reports:

Annual Building Summary
Annual Enduse Summary
Detailed Reports

Important Notes:

1) To be able to view Monthly Peak Day Electric Load Profiles report, you must first load the
hourly reporting variables used to populate the peak day profiles on this report. This is done
from the Building Description area of eQUEST's detailed interface. Start at the Component
Tree in the Project & Site module (see the following page).

2) Specitying hourly reporting will increase the size of the detailed results SIM file by ~4 MB.
3) This is a 2 page report. Page 2 reports peak profiles for July through December
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Monthly Peak Day Electric Load Profiles
(Single-Run Report)

Simulation Basics

Quick Start To load the hourly reporting variables used to populate the peak day
Schematic Wizard profiles on Monthly Peak Day Electric Load Profiles report, in the

DD Wizard Building Description area of eQUEST's detailed interface, go to the
Detailed Interface Component Tree in the Project & Site module. Right click on "Hourly
EEM Wizard Reports" and select "Create Hourly Reports". From the "Create Hourly
Parametric RUNs Reports" dialog, click the "Load Component From Library" button. On
Graphical Reports the "Hourly Report Selection" dialog, select both the "Category" and

"Entry" to be "Hourly Reports" (currently the only choices), then click
"OK" (twice). This will display the "Hourly Results Selection" dialog.
You may be interested to review these variable selections, but NO
changes should be made.

Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills

Mnthly Peak, End Use % Project: 'MidRize Office’ Create Hourly Report
..... D Gilobal Parameters oad Component From Librar
Ann. Peak, End Use B e Data Losd Componsnt From Library |
Peak Day Profile = Standard US Holidays Hourly Repo
T [C1 Fixed Shades
Comparison Reports: -3 Simulation Options
Mnthy Total Ener - Entie Year
" o ) v =l Simulation Output
Ann. Utility Bills =22 NonHour Reports Click the "Load Component From

Sy Repor Library" button.
-OK Cancel

Plant Repart
Econamics Report

Mnthly Utiltiy Bills
Ann. Energy, End Use

Ann. Electric Use Create Howrly Repart. . |

A -2 Hourly Report
-1 Annual Schedules

Parametric Run Reports:

Annual Building Summary TS i
[]D Da||_|,J Schedules Category: Library Mame: eq_Lib.dat
Annual Enduse Summary [Hourly Reports =] UbraryFiler  oidlesiequestidne-2ien_lib.dar
Detalled RepOt’tS Entry: Library Entry Description:

Right click "Hourly Reports" then
select "Create Hourly Report". e

Houily Results Selection

Select Report or Block to Wiew/Edit:

Report Block Mame: IEMI Hourly Report Block

n n [T@ Rourly Repo
SeleCt Hourly Reports for bOth EI”I‘E EﬂlH-Jl. “ariable Type: IEleCtru: Meter d
n n " n - FM1 Hourl
the Category and Entry - ! Building Component: IEMl j

Selected Hourly Results Series:

Lighting end-use energy -
Task lighting end-use energy
Miscellaneous equiprnent end-use energy
Heating end-use energy
Cooling end-use energy
Heat rejection end-use energy
auxiliary end-use energy (pumps)
Vent fan end-use energy
Refrigeration systemns end-use energy
1 Zupplemental heat pump end-use energy
You may be IntereSted to Domestic hot water end-use energy
H H Exterior to the building end-use energy
review these variable Tatal end-use energy
selections, but make NO
changes (none required).

spare enduse &
spare enduse 5 —
spare enduse 4
spare enduse 3
spare enduse 2 =l

Mew Report | Mew Block Del Black

EREEEEEEEEEEEEEEREE
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Graphical Reports

Monthly Total Energy Consumption

(%000)

izo

ioo

S0

Run 1.
Run 2.
Run 3.
Run 4.
Run 5.

Jan
81.3
1.4
721
0.l
69.6

(»000,000)

50

40

Run 1.
Run 2,
Run 3.
Run 4.
Run 5.

Jan
Z6.81
2546
43.66
45.40
25.92

Feb

Feh
74.6
4.7
65.6
&63.0
62.5

(S|

[L SV

Feh
14.07
13.26
25.11
27.32
14.34

Q eQUEST

Mar
§a8.7
88.8
77.3
73T
73.3

Mar
15.33
14.93
21.76
22.24
15.69

(Comparison Report)

Apr

Apr
§5.9
86.0
74.7
0.7
701

MidRise Office

Apr
1z.88
1z2.88
14.60
15.37
12.88

Electric Consumption (kv¥h)

May
86.3
B6.4
77l
FZ.B
71.9

Jun
100.6
100.6

88.5
83.7
82.7

Jul

Jul
97.9
97.8
86.4
82.0
80.9

Aug
109.6
109.6

97.0
92.4
91.0

Gas Consumption (Btu)

May
1z.40
12.40
1z.40
12.78
1240

Jun
1z2.62
12.62
12.62
12.62
12.62

Jul

11.40
11.40
11.40
11.40
11.40

Aug
12.66
12.66
1Z2.66
12.66
12.66

Sep
958.6
95.6
87.2
3.2
82.4

MidRise Office - Baseline Run (07/09/00 @ 08:25)

MidRise Office - Roof Insul (R20-R40) (07/09/00 @ 08:26)
MidRise Office - Side Daylighting (07/09/00 @ 08:27)

Top Daylighting {07/09/00 @ 08:28)
MidRise Office - Daylight Glass (07/09/00 @ 08:28)

Sep
11.60
11.60
11.60
11.60
11.60

Ot

Oct
90.6
90.7
&0.0
76.6
76.0

Ot

Oct

11.36
11.36
12.56
12.87
11.36

Mow
1.7
§1.9
726
70.2
69.7

Now
1347
12.58
15.36
18.65
14.14

Dec
&0
80.5
71.6
69.5
69.1

Dec
Z6.26
24.50
3777
39.36
26.51

Total

1,078.1

1,078.8
950.1
077
8991

Total

180.87
175.94
234,79
24226
161,53

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard

Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary
Annual Enduse Summary

Detailed Reports
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Graphical Reports

Simulation Basics

Quick Start
Schematic Wizard (x000)
DD Wizard 140
Detailed Interface
EEM Wizard e
Parametric Runs 100
Graphical Reports a0
Single Run Reports:
Mnthly Energy, End Use et
Ann. Energy, End Use 40
Mnthly Utility Bills
Mnthly Peak, End Use =
u]

Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary
Annual Enduse Summary
Detailed Reports

eQUEST Introductory Tutorial

Annual Utility Bills by Rate

(Comparison Report)

Annual Utility Bills ($)

R N

[0 SCE GS-2 Elec Rate

MidRise Office -
. MidRize Office -
MidRize Office -
MidRise COffice -
MidRize Office -
MidRize Office -
. MidRize Office -
. MidRise Cffice
. MidRize Office -
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3 4 5 & 7

Selected Runs (see bottom legend)

B soCalGas GN-10 Gas Rate

Baszeline Run (07/0%/00 @ 08:25) (annual bill: § 125,940)

Roof Insul (R20-R40) (07/09/00 @ 08:26) (annual bill: $ 125,803)

Side Daylighting (07/09/00 @ 08:27) (annual bill: § 111,476)
Top Daylighting (07/09/00 @ 08:28) (annual bill: £ 106,700)
Caylight Glass (07/09/00 @ 08:28) (annual bill: § 105,060)

Lighting Pwr Reduced 10% (07/0%9/00 @ 05:29) (annual bill: $ 102,724)
Fan VSO0 & Lower Static (07/09/00 @ 0%:30) (annual bill: § 96,694

- CHW Purnp WSD (07/09/00 @ 08:31) (annual bill: § 87,167)
wic Chillers 0-6 kiw-ton (07/08/00 @ 02:31) (annual bill: § 78,455

Q eQUEST
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{x000)

16

14

1

ra

1

o

oW

[ni]

S

ra

o
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EOECON

Monthly Utility Bills
(Comparison Report)

' Monthly Utility Bills ($) |

Jan Feb Mar Apr May Jun Jul Aug Sep oct Mawv Dec

MidRise Office - Baseline Run (07/09/00 @ 08:25)

MidRise Office - Roof Insul {R20-R40) (07/09/00 @ 08:26)
MidRise Office - Side Daylighting (07/09/00 @ 08:27)
MidRise Office - Top Daylighting {07/09/00 @ 08:28)
MidRise Office - Daylight Glass {07/09/00 @ 08:28)

Graphical Reports

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs

Graphical Reports

Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile
Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary

Annual Enduse Summary

Detailed Reports
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Graphical Reports

Simulation Basics

Quick Start

Schematic Wizard

DD Wizard

Detailed Interface

EEM Wizard
Parametric Runs

Graphical Reports
Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills

Mnthly Utiltiy Bills

Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary
Annual Enduse Summary
Detailed Reports

eQUEST Introductory Tutorial

Annual Energy by End Use
(Comparison Report)

Annual Energy Consumption by Enduse

Area Lighting

Task Lighting E

Misc. Equipment

Exterior Usage

Ventilation'E
Purnps and M\sc.-E

Refrigeration

Space Cooling

Heat Rejection
Space Heating
Ht Pump Suppl.

Water Heating

u]

([ T

100 200 300
Electric Use (kvh =000}

400

1] ju]u] 150
Fuel Use (Btu »x000,000})

MidRise Office - Baseline Run (07/09/00 @ 08 25)

MidRise Office - Roof Insul {(R20-R40) (07/09/00 @ 08:26)
MidRise Office - Side Daylighting {07/09/00 @ 08:27)
MidRise Office - Top Daylighting (07/09/00 @ 08:28)
MidRise Office - Daylight Glass (07/09/00 @ 08:28)
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Annual Electric Use by Enduse

(x000,000)
11
1.0

(Comparison Report)

Annual Electric Consumption {(kwwh)

Graphical Reports

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard

Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports

Single Run Reports:

0.0

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
1 2 £ 4 ] 5] 7 =]

Selected Runs (see bottom legend)

] Area Lighting [ Exterior Usage [ water Heating [ refrigeration
B Task Lighting B Fumps & Aux, B Ht Purnp Supp. E Heat Rejection
B Misc. Equipment O wentilation Fans B space Heating B cspace Cooling

Q eQUEST

=l e N RV L

. MidRise Office - Baseline Run (07/09/00 @ 02:25)

. MidRise Office - Roof Insul (R20-R40) (07/09/00 @ 02:26)

. Midrise Office - Side Daylighting (07/09/00 @ 08:27)

. MidRise Office - Top Daylighting (07/09/00 @ 02:28)

. MidRise Office - Daylight Glass (07/09/00 @ 02:23)

. MidRise Office - Lighting Pwr Reduced 10% (07/09/00 @ 08:29)
. MidRise Office - Fan vSD & Lower Static (07/09/00 @ 02:30)

. MidRise Office - CHW Pump vSD (07/09/00 @ 08:31)

. MidRise Office - WC Chillers 0-6 k\MyY-ton (07/09,/00 @ 08:31)

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy

Ann. Utility Bills

Mnthly Utiltiy Bills

Ann. Energy, End Use
Ann. Electric Use
Parametric Run Reports:

Annual Building Summary

Annual Enduse Summary

Detailed Reports
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Simulation Basics
Quick Start

Schematic Wizard

DD Wizard

Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile

Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Bldg Summary
Annual Enduse Summary

Detailed Reports

Annual Building Summary
page 1 of 2
Annual Energy and Demand
(Parametric Report)

Annual Energy and Demand

Ann. Source Ene Annual Site Ene Lighting HVAC Eneray Peal
Total EUI Elect Nat Gas Electric Electric Nat Gas Total Elect Cooling
Mbtu  kBtu/sf/yr kWh Therms kWh kWh Therms Mbtu kW Tons
Annual Energy USE or DEMAND
0 Base Design 10,099 100.97 971,867 1,480 276,763 325,695 12 1,113 477 227
1 0+Roof Insul (R18 to R39) 10,116 101.14 973,577 1,474 276,763 327,405 6 1,118 476 226
2 1+Side Daylighting 8,888 88.87 853,636 1,479 180,533 303,694 11 1,038 428 218
3 2+Top Daylighting 8,428 84.26 808,650 1,479 144,967 294,074 11 1,005 405 215
4 3+Window Glass (Low-e) 8,291 82.90 795,344 1,475 145,916 280,018 7 956 392 185
L 4+Reduced Lighting Power 8,079 80.77 774,600 1,476 128,778 276,411 7 944 384 183
6 5+Fans (Dischrg Dampers to VSDs) 7,504 75.03 718,506 1,476 128,778 220,317 8 753 367 187
7 6+CHW Pump (VarivVel & VSD) 7,137 71.36 682,659 1,476 128,778 184,470 8 630 355 187
8 7+Chiller (0-6 kW-ton) 6,832 68.31 652,860 1,476 128,778 154,670 8 529 326 187
Incremental SAVINGS (values are relative to previous measure (% savings are relative to base case use), negative entries indicate increased use)
1 0+Roof Insul (R18 to R39) -17  -0.17 (-0%) -1,709 (-0%) 6 (0%) 0 (0%) 1,710 (-1%) 6 (49%) -5 (-0%) 1 (0%) 1 (0%)
3 1+Side Daylighting 1,228 12.27 (12%) 119,940 (12%) -5 (-0%) 96,230 (35%) 23,711 (7%) -5 (-41%) 80 (7%) 49 (10%) & (4%)
3 2+Top Daylighting 461 4.61 (5%) 44,986 (5%) -0 (-0%) 35,567 (13%) 9,420 (3%) -0 (-2%) 32 (3%) 22 (5%) 3 (1%)
4 3+Window Glass (Low-e) 137 1.37 (1%) 13,306 (1%) 4 (0%) -950 (-0%) 14,256 (4%) 4 (33%) 49 (4%) 13(3%) 19 (3%)
5 4+Reduced Lighting Power 212 2.12 (2%) 20,744 (2%) -0 (-0%) 17,139 (6%) 3,607 (1%) -0 (-2%) 12 (19%) 8 (2%) 2 (19%)
5 5+Fans (Dischrg Dampers to VSDs) 574 5.74 (6%) 56,004 (6%) -0 (-0%) 0 (0%) 56,095 (17%) -0 (-3%) 191 (17%) 17 (4%) 7 (3%)
7 6+CHW Pump (Varivel & VSD) 367 3.67 (4%) 35,847 (4%) 0 (0%) 0(0%) 35,847 (11%) 0 (0%) 122 (11%) 12 (2%) 0 (0%)
8 7+Chiller (0-6 kW-ton) 305 3.05 (3%) 29,800 (3%) 0 (0%) 0 (0%) 29,800 (9%) 0 (0%) 102 (9%) 29 (6%) 0 (0%)
Cumulative SAVINGS (values (and % savings) are relative to the Base Case, negative entries indicate increased use)
1 0+Roof Insul (R18 to R39) -17  -0.17 (-0%) -1,709 (-0%) 6 (0%) 0 (0%) 1,710 (-1%) 6 (49%) -5 (-0%) 1 (0%) 1 (0%)
2 1+Side Daylighting 1,211 12,10 (12%) 118,231 (12%)  1(0%) 96,230 (35%) 22,001 (7%) 1 (8%) 75(7%) 50 (10%) 9 (4%)
3 2+Top Daylighting 1,671 16.71(17%) 163,217 (17%)  1(0%) 131,796 (48%) 31,422 (10%) 1 (6%) 107 (10%) 72 (15%) 12 (5%)
4 3+Window Glass (Low-e) 1,808 18.08 (18%) 176,523 (18%)  5(0%) 130,847 (47%) 45,677 (14%)  5(39%) 156 (14%) 85 (18%) 32 (14%)
5 4+Reduced Lighting Power 2,020 20.20 (20%) 197,267 (20%)  4(0%) 147,086 (53%) 49,284 (15%) 4 (37%) 160 (15%) 03 (19%) 34 (15%)
L 5+Fans (Dischrg Dampers to VSDs) 2,595 25.94 (26%) 253,361 (26%) 4 (0%) 147,986 (53%) 105,379 (32%) 4 (34%) 360 (32%) 110 (23%) 40 (18%)
7 6+CHW Pump (Varivel & VSD) 2,952 29.61(29%) 289,208 (30%)  4(0%) 147,986 (53%) 141,226 (43%) 4 (34%) 482 (43%) 122 (26%) 40 (18%)
3 7+Chiller (0-6 kW-ton) 3,267 32.66(32%) 319,008 (33%)  4(0%) 147,986 (53%) 171,025 (53%) 4 (34%) 584 (52%) 151 (32%) 40 (18%)

These repoits are produced automatically for EEM or Parametric simulation runs. Each page of
the parametric results reports are divided vertically into three sections which report: 1) total, 2)
incremental or 3) cumulative results. One row per case (run). All are annual results.

1) The upper third reports total annual results for energy, demand, and utility costs for each case.

2) The middle third reports incremental annual savings for each case. The incremental savings
reports the impact (i.e., benefit or penalty) associated with each case. This is calculated by
subtracting the results for the current case from the results for the previous case.

3) The bottom third of each table reports cumulative annual savings for each package of
measures, i.e., the cumulative savings assume that the parametric cases were run on top of
previous cases and report the benefit or penalties associated with the growing package of
efficiency measures, relative to the Base Case. This is calculated by subtracting the annual
results for each case from the annual results for the Base Case.

IMPORTANT NOTE: If all EEM runs were run on top of the Base Case, i.e., not on top of other
EEM cases, the cumulative and incremental results will be identical.

DOE-2 Note: Total annual energy results are from the DOE-2 BEPU report. Demand results
are from the DOE-2 PS-E report. Utility costs results are from the DOE-2 ES-E report. Peak
cooling load is from the DOE-2 SS-D report.
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Graphical Reports

Annual Building Summary

Annual Costs

Annual COST

Base Design

0+Roof Insul (R18 te R39)

1+Side Daylighting

2+Top Daylighting

3+Window Glass (Low-e)
4+Reduced Lighting Power

5+Fans (Dischrg Dampers to VSDs)
6+CHW Pump (VariVol & VSD)
7-+Chiller (0-6 kW-ton)

munnsuNEe

Incremental SAVINGS

page 2 of 2

Annual Costs

(Parametric Report)

Annual Utility Cost —lcc

Electric Electric Electric Nat Gas Total Owner Design Team Total

kWh(s) kwes) Total($) Total($) (%) (%) (%) (PV$)
$ 127,881 $ 68,202 $ 199,667 $ 1,255 $ 200,922 - $ 3,326,820
$ 128,066 $ 68,217 $ 199,867 $1,251 $ 201,118 - $ 3,330,152
$ 111,737 $ 60,327 $ 175,648 $ 1,254 $ 176,902 - $ 2,926,619
$ 105,500 $57,411 $ 166,494 $ 1,254 $ 167,748 - $ 2,774,097
$ 103,521 $ 55,739 $ 162,844 51,252 $ 164,096 - $2,713,281
$ 100,806 $ 54,426 $ 158,817 $1,252 $ 160,069 - $ 2,646,184
$93,245 $ 51,025 $ 147,854 $ 1,252 $ 149,106 - $ 2,463,520
$ 88,524 $ 49,242 % 141,350 $1,252 $ 142,602 - $ 2,355,151
$ 84,202 § 45,299 $ 133,084 $1,252 $ 134,336 - $ 2,217,424

(values are relative to previous measure (% savings are relative to base case cost), negative entries indicate increased cost)

1 0+Roof Insul (R18 to R39) $-185 $-15 $-200 $4 $-196 - - $-3,333
2 1+Side Daylighting 16,329 $ 7,890 $ 24,219 $-3 $ 24,216 - - $ 403,533
3 2+Top Daylighting $6,237 $2,916 $9,154 $0 $9,154 - $ 152,522
4 3+Window Glass (Low-e) 51,879 $1,672 $ 3,650 $2 $ 3,652 - 60,816
5 4+Reduced Lighting Power $2,715 $1,313 $ 4,027 $0 $ 4,027 -- $ 67,097
6 5+Fans (Dischrg Dampers to VSDs) 57,561 $ 3,401 $ 10,963 $0 $ 10,963 - $ 182,664
7 6+CHW Pump (VariVol & VSD) $4,721 $1,783 $ 6,504 $0 $ 6,504 - $ 108,369
8 7+Chiller (0-6 kW-ton) 54,322 $3,043 48,266 $0 % 8,266 - $ 137,727
Cumulative SAVINGS (values (and % savings) are relative to the Base Case, negative entries indicate increased cost)

1 0+Roof Insul (R18 to R39) $-185 $-15 $-200 $4 $-196 - $-3,333
2 1+Side Daylighting 16,144 $7,875 $ 24,019 $1 $ 24,020 - $ 400,201
3 2+Top Daylighting 22,381 $10,791 $33,173 $1 $33,174 - $ 552,723
4 3+Window Glass (Low-e) 24,360 $ 12,463 $ 36,823 $3 $ 36,826 - $ 613,539
5 4+Reduced Lighting Power $27,075 $13,776 $ 40,850 $3 $ 40,853 - $ 680,636
6 5+Fans (Dischrg Dampers to VSDs)  § 34,636 $17,177 $51,813 $3 $51,816 - $ 863,300
7 6+CHW Pump (VariVol & VSD) $ 39,357 $ 18,960 $58,317 $3 $ 58,320 - $ 971,669
8 7+Chiller (0-6 kW-ton) 43,679 $ 22,903 $ 66,583 $3 $ 66,586 - 41,109,395

See previous page for an explanation of the format of this parametric report.

eQUEST

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard

Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile
Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Bldg Summary
Annual Enduse Summary
Detailed Reports
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Graphical Reports

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs

Graphical Reports

Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use

Peak Day Profile

Comparison Reports:

Annual Electric Energy by Enduse

Annual Enduse Summary

eQUEST Introductory Tutorial

page 1 of 4

(Parametric Report)

Annual Electric Energy by Enduse

Annual Energy USE (kWh)
Base Design

0+Roof Insul (R18 to R39;
1+Side Daylighting

2+Top Daylighting
3+Window Glass (Low-g)
4+Reduced Lighting Powe
S+Fans (Dischrg Dampers
6+CHW Pump (VariVol &V
7-+Chiller (0-6 kW-ton)

@ Nan BWN O

Incremental SAVINGS (MWh)
1 0.00 (0%)
96.23 (35%)
35.57 (13%)
3+Window Glass (Low-g) -0.95 (-0%)
4+Reduced Lighting Powe 17.14 (6%)
5+Fans (Dischrg Dampers  0.00 (0%)
6+CHW Pump (Varivol &\  0.00 (0%)
0.00 (0%)

0+Roof Insul (R18 to R39
1+Side Daylighting
2+Top Daylighting

@ N s

7+Chiller (0-6 kW-ton)

Mnthy Total Energy

Ann. Utility Bills

Mnthly Utiltiy Bills
Ann. Energy, End Use

Ann. Electric Use

Parametric Run Reports:

Annual Bldg Summary
Annual Enduse Sum.

Detailed Reports

0+Roof Insul (R18 to R39;
1+Side Daylighting
2+Top Daylighting

@ NI R W

7+Chiller (0-6 kW-ton)

SAVINGS (MWh)
0.00 (0%)
96.23 (35%)
131.80 (48%)
3+Window Glass (Low-e) 130.85 (47%)
4+Reduced Lighting Powe 147.99 (53%)
5+Fans (Dischrg Dampers 147.99 (53%)
6+CHW Pump (VariVol &\ 147.99 (53%)
147.59 (53%)

Ambient

Lights

276,763
276,763
180,533
144,967
145,916
128,778
128,778
128,778
128,778

Task Misc Space Space
Lights Equip Heating Cooling
0 369,410 o 168,708
0 369,410 1] 168,758
0 369,410 a 153,200
0 369,410 0 146,511
0 369,410 o 133,057
[ 369,410 ] 130,171
0 369,410 o 119,680
0 369,410 o 113,751
0 369,410 0 84,382

0.00 (0%) - -1.05 (-1%)
0.00 (0%) = 16.56 (10%)
0.00 (0%) = 6.69 (4%)
0.00 (0%) - 13.45 (8%)
0.00 (0%) - 2.89 (2%)
0.00 (0%) - 10.49 (6%)
0.00 (0%) - 5.93 (4%)
0.00 {0%) - 29.37 (17%)

0.00 (0%) - -1.05 (-1%)
0.00 (0%) - 15.51 (9%)
0.00 (0%) - 22.20 (13%)
0.00 (0%) - 35.65 (21%)
0.00 (0%) - 38.54 (23%)
0.00 (0%) - 49.03 (29%)
0.00 (0%) - 54.96 (33%)
0.00 (0%) - 84.33 (50%)

Heat
Reject

3,474
3,483
2,884
2,644
2,112
2,025
1,719
1,616
1,522

PUMps
& Aux

61,622
61,660

-0.04 (-0%)

0.87 (1%)
0.39 (1%)
0.79 (1%)
0.14 (0%)
0.75 (1%)

29,82 (48%)

0.34 (1%)

-0.04 (-0%)

0.83 (1%)
1.22 (2%)
2.02 (3%)
2.16 (4%)
2.90 (5%)

32.72 (53%)
33.06 (54%)

vent
Fans

91,891
92,505
86,817
84,719
85,242
84,752
40,199
40,199
40,199

-0.61 (-1%)
5.69 (5%)
2,10 (2%)
-0.52 (-1%)
0.49 (1%)

44,55 (48%)
0.00 {0%)
0.00 (0%)

(values (and % savings) are relative to the Base Case, negative entries indicate increased use)
-0.01 (-0%)
0.59 (17%)
0.83 (24%)
1.36 (39%)
1.45 (42%)
1.75 (51%)
1.86 (53%)
1.95 (56%)

-0.61 (-1%)
5.07 (6%)
7.17 (8%)
6.65 (7%)
7.14 (8%)

51.69 (56%)

51.69 (56%)

51.69 (56%)

(values are relative to previous measure (% savings are relative to base case use), negative entries indicate increased use)
-0.01 (-0%)
0.60 (17%)
0.24 (7%)
0.53 (15%)
0.09 (3%)
0.31 (9%)
0.10 (3%)
0.09 (3%)

Dom Exterior
HE Wir Usage Total
Q Q 971,867
o o 973,577
[ [ 853,636
[ [ 808,650
0 0 795,344
0 0 774,600
0 0 718,506
o o 682,659
o o 652,860
-1.71 (-0%)
119.94 (12%)
44.99 (5%)
13.31 (1%)
20.74 (2%)
56.09 (6%)
35.85 (4%)
29.80 (3%)
-1.71 (-0%)

118.23 (12%)
163.22 (17%)
176.52 (18%)
187.27 (20%)
253.36 (26%)
289.21 (30%)
319.01 (33%)

For an explanation of this parametric report format, see the Annual

Building Summary (page 1 of 2).
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eQUEST Introductory Tutorial

Annual Enduse Summary
page 2 of 4
Elec. Coincident Peak Demand by Enduse

(Parametric Report)

Annual Electric Coincident Peak Demand by Enduse

An
0

@ e B e

Incremental SAVINGS (kW)

RN rpye

Cumulative SAVINGS (kw)

1
2
3
4
5
6
7
8

0+Roof Insul (R18 to R39. 0.00 (0%)
1+Side Daylighting 39.60 (37%)
2+Top Daylighting 19.06 (18%)

3+Window Glass (Low-g) -11.02 (-10%)
4+Reduced Lighting Powe  7.67 (7%)
S+Fans (Dischrg Dampars  0.00 (0%)
6+CHW Pump (VariVol & -0.86 (-1%)
7+Chiller (0-6 kW-ton)  0.00 (0%)

0+Roof Insul (R18 to R39. 0.00 (0%)
1+Side Daylighting 39.60 (37%)
2+Top Daylighting 58.67 (55%)

3+Window Glass (Low-g) 47.65 (45%)
4+Reduced Lighting Powe 55.31 (52%)
S+Fans (Dischrg Dampers 55.31 (52%)
6+CHW Pump (VariVol &\ 54.46 (51%)
7+Chiller (0-6 kW-ton)  54.46 (51%)

Ambient Task Misc
Lights Lights Equip

nual Energy Coincident Demand (kW)
Base Design 105.9 0.0 109.2
0+Roof Insul (R18 to R39 105.9 0.0 109.2
1+Side Daylighting 66.3 0.0 109.2
2+Top Daylighting 47.3 0.0 109.2
3+Window Glass (Low-e) 58.3 0.0 109.2
4+Reduced Lighting Powe 50.6 0.0 10%.2
5+Fans (Dischrg Dampers 50.6 0.0 109.2
6+CHW Pump (VariVol &\ 51.5 0.0 10%.2
7+Chiller (0-6 kW-ton) 51.5 0.0 10%.2

(values are relative to previous measure

- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)

- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
- 0.00 (0%)
= 0.00 (0%)

Space Space
Heating Cooling
0.0 175.2
0.0 174.4
0.0 168.5
0.0 166.3
0.0 141.1
0.0 139.7
0.0 135.8
0.0 134.6
0.0 105.9

- 0.82 (0%)
- 5.91 (3%)
- 2.20 (1%)
- 25.22 (14%)
- 1.41 (1%)
- 3.90 (2%)
- 1.19 (1%)
- 28.64 (16%)

- 0.82 (0%)
- 6.73 (4%)

- 8.93 (5%)

- 34.16 (19%)
- 35.57 (20%)
- 39.47 (23%)
- 40.66 (23%)
= 69.30 (40%)

Heat
Reject

sumonn
nocmmoo

4.

4.6

0.02 (0%)
0.19 (2%)
0.07 (1%)
3.76 (42%)
0.49 (5%)
0.14 (2%)
-0.38 (-4%)
0.18 (2%)

0.02 (0%)
0.21 (2%)
0.28 (3%)
4.04 (45%)
4.53 (50%)
4.67 (52%)
4.28 (47%)
4.47 (49%)

Pumps
& Aux

25.1
25.1
25.1
25.1
25.1
25.1
25.0
159
15.7

0.01 (0%)

-0.00 (-0%)

0.00 (0%)
0.00 (0%)
0.00 (0%)
0.09 (0%)
9.12 (36%)
0.18 (1%)

0.01 (0%)
0.01 (0%)
0.01 (0%)
0.01 (0%)
0.01 (0%)
0.10 (0%)
9.22 (37%)
9.40 (37%)

Vent
Fans

52.6
52.6
49.6
48.5
53.6
55.2
42.0
39.4
39.4

-0.00 (-0%)
3.06 (6%)
1.06 (2%)

-5.12 (-10%)

-1.58 (-3%)
13.23 (25%)
2.58 (5%)
0.00 (0%)

(values (and % savings) are relative to the Base Case, negative entries indicate increased demand)

-0.00 (-0%)
3.05 (6%)
4.12 (8%)
-1.01 (-2%)
-2.58 (-5%)
10.64 (20%)
13.23 (25%)
13.23 (25%)

Graphical Reports

(% savings are relative to base case demand), negative entries indicate increased demand)

Exterior
Usage Total
0.0 477.1
0.0 476.3
0.0 427.5
0.0 405.1
0.0 392.3
0.0 384.3
0.0 366.9
0.0 355.3
0.0 326.3
- 0.85 (0%)
48,76 (10%)
22.40 (5%)
12.83 (3%)
7.99 (2%)
17.36 (4%)
11.66 (2%)
29.01 (6%)
0.85 (0%)
49,61 (10%)
72.01 (15%)
84.84 (18%)
92,83 (19%)

110.19 (23%)
121.85 (26%)
150.86 (32%)

For an explanation of this parametric report format, see the
Annual Building Summary (page 1 of 2).

eQUEST

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile
Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary
Annual Enduse Summary
Detailed Reports

Introductory Tutorial, page 127 of 134
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Simulation Basics
Quick Start
Schematic Wizard
DD Wizard

Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports

Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile
Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary

Annual Enduse Sum
Detailed Reports

Annual Enduse Summary
page 3 of 4
Elec. Non-Coincident Peak Demand by Enduse
(Parametric Report)

Annual Electric Non-Coincident Peak Demand by Enduse

Ambient Task Misc Space Space Heat PUmMps vent Dom Exterior

Lights Lights Equip Heating Cooling Reject & Aux Fans Ht Wtr Usage Total
Annual Energy Non-Coincident Demand (kW)
0 Base Design 105.9 0.0 108.2 0.0 175.2 2.0 25.1 56.7 0.0 0.0 477.1
1 0+Roof Insul (R18 to R39 105.9 0.0 108.2 0.0 174.4 8.0 25.1 57.0 0.0 0.0 476.3
2 1+Side Daylighting 103.7 0.0 108.2 0.0 168.5 8.8 25.1 55.7 0.0 0.0 427.5
3 2+4Top Daylighting 103.4 0.0 108.2 0.0 166.3 8.8 25.1 55.2 0.0 0.0 405.1
4 3+Window Glass (Low-e) 104.0 0.0 108.2 0.0 152.5 8.1 25.1 55.6 0.0 0.0 382.3
5 4+Reduced Lighting Powe 91.6 0.0 108.2 0.0 151.1 8.1 25.1 55.2 0.0 0.0 384.3
6 5+Fans (Dischrg Dampers 91.6 0.0 108.2 0.0 146.4 7.9 25.0 42.0 0.0 0.0 366.9
7 6+CHW Pump (VariVol &\ 916 0.0 108.2 0.0 145.0 7.8 17.4 42.0 0.0 0.0 355.3
3 7+Chiller (0-6 kW-ton) 91.6 0.0 109.2 0.0 114.0 7.5 17.2 42.0 0.0 0.0 326.3
Incremental SAVINGS (kW) (values are relative to previous measure (% savings are relative to base case demand), negative entries indicate increased demand)
1 O+Roof Insul (R18 to R39°  0.00 (0%) B 0.00 (0%) — 0.82(0%)  0.02(0%)  0.01 (0%) -0.25 (-0%) — — 0.85 (0%)
2 1+Side Daylighting 2.20 (29%) - 0.00 (0%} - 5.91(3%)  0.19(2%) -0.00 (-0%) 1.31 (2%) - - 48.76 (10%)
3 2+Top Daylighting 0.34 (0%) - 0.00 (0%} - 2.20(1%)  0.07(1%)  0.00 (0%)  0.47 (1%) - - 22.40 (5%)
4 3+Window Glass (Low-e) -0.57 (-1%) = 0.00 (0%) = 13.83 (8%)  0.62(7%)  0.00 (0%)  -0.39 (-1%) = = 12.83 (3%)
5 4+Reduced Lighting Powe 12.38 (12%) - 0.00 (0%) - 1.43 (1%) 0.05 (1%) 0.00 (0%) 0.39 (1%) - - 7.99 (2%)
& 5+Fans (Dischrg Dampers  0.00 (0%) - 0.00 (0%) - 4.63 (3%) 0.18 (2%) 0.09 (0%)  13.23 (23%) - - 17.36 (4%)
7 6+CHW Pump (Varivol &) 0.00 (0%) = 0.00 (0%) = 1.41(1%)  0.06(1%) 7.58(30%)  0.00 (0%) = = 11.66 (2%)
3 7+Chiller (0-6 kW-ton) 0.00 (0%) = 0.00 (0%) = 31.02 (18%) 0.31(3%)  0.18 (1%)  0.00 (0%) = = 29.01 (6%)
Cumulative SAVINGS (kW) (values (and % savings) are relative to the Base Case, negative entries indicate increased demand)
1 O+Roof Insul (R18 to R39  0.00 (0%) — 0.00 (0%) — 0.82(0%)  0.02(0%)  0.01(0%) -0.25 (-0%) — — 0.85 (0%)
2 1+Side Daylighting 2.20 (2%) - 0.00 (0%} - 6.73(4%)  0.21(2%)  0.01(0%)  1.06 (2%) -- - 49.61 (10%)
3 2+Top Daylighting 2.55 (2%) - 0.00 (0%) - 8.93(5%) 0.28(3%)  0.01(0%)  1.53 (3%) - - 72.01 (15%)
4 3+Window Glass (Low-e)  1.97 (2%) = 0.00 (0%) = 22.76(13%) 0.90 (10%)  0.01 (0%)  1.14 (2%) = = 84,84 (18%)
5 4+Reduced Lighting Powe 14.35 (14%) = 0.00 (0%) — 2419 (14%) 0.96(11%)  0.01 (0%)  1.53 (3%) = = 92,83 (19%)
5 5+Fans (Dischrg Dampers 14.35 (14%) - 0.00 (0%} - 28.82(16%) 1.14(13%)  0.10 (0%) 14.76 (26%) - - 110.19 (23%)
7 6+CHW Pump (VariVol & 14.35 (14%) = 0.00 (0%) = 30.23 (17%) 1.20 (13%) 7.68 (31%) 14.76 (26%) = = 121.85 (26%)
3 7+Chiller (0-8 kW-ton) 14.35 (14%) - 0.00 (0%) - 61.25 (35%) 1.51(17%) 7.86(31%) 14.76 (26%) - - 150.86 (32%)

For an explanation of this parametric report format, see the
Annual Building Summary (page 1 of 2).
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Annual Enduse Summary

page 4 of 4

Annual Fuel Energy by Enduse

(Parametric Report)

Annual Fuel Energy by Enduse

A
0
1

2
3
4
5
3
7
8

Incremental SAVINGS (MBtu)

1
2
3
4
5
6
7
8

Cumulative SAVINGS (MBtu)

1
2
3
4
5
6
7
8

Q eQUEST

nnual Energy USE (MBtu)

Base Design
0+Roof Insul (R18 to R39
1+Side Daylighting
2+Top Daylighting
3+Window Glass (Low-e)
4-+Reduced Lighting Powe
5-+Fans (Dischrg Dampers
6+CHW Pump (VariVol &\
7+Chiller (0-6 kW-ton)

0+Roof Insul (R18 to R39,
1+Side Daylighting
2+Top Daylighting
3+Window Glass (Low-g)
4+Reduced Lighting Powe
5+Fans (Dischrg Dampers
6+CHW Pump (Varivol 8\
7-+Chiller (0-6 kW-ton)

0+Roof Insul (R18 to R39,
1+Side Daylighting
2+Top Daylighting
3+Window Glass (Low-g)
4-+Reduced Lighting Powe
5+Fans (Dischrg Dampers
6+CHW Pump (Varivol 8\
7+Chiller (0-6 kW-ton)

Space Space Heat Pumps Vent Ht Pump Dom
Heating Cooling Reject & Aux Fans Supp Ht Wtr
1.2 0.0 0.0 0.0 0.0 0.0 146.8
0.6 0.0 0.0 0.0 0.0 0.0 146.8
11 0.0 0.0 0.0 0.0 0.0 146.8
11 0.0 0.0 0.0 0.0 0.0 146.8
0.7 0.0 0.0 0.0 0.0 0.0 146.8
0.7 0.0 0.0 0.0 0.0 Q.0 146.8
0.8 0.0 0.0 0.0 0.0 0.0 146.8
0.8 0.0 0.0 0.0 0.0 0.0 146.8
0.8 0.0 0.0 0.0 0.0 0.0 146.8

Exterior
Usage

coocococoocoo
coooooooo

(values are relative to previous measure (% savings are relative to base case use), negative entries indicate increased use)

0.58 (49%) — — — 0.00 (0%)
-0.49 (-41%) - - - 0.00 (0%)

-0.02 (-2%) - - 0.00 (0%)

0.39 (33%) - - 0.00 (0%)

-0.02 (-2%) - - 0.00 (0%)

-0.03 (-3%) - - 0.00 (0%)

0.00 (0%) - - 0.00 (0%)

0.00 (0%) - - 0.00 (0%)

(values (and % savings) are relative to the Base Case, negative entries indicate increased use)

B 0.58 (49%) — — — — — 0.00 (0%)
0.09 (8%) - - 0.00 (0%)

0.07 (6%) - - 0.00 (0%)

0.46 (39%) - - 0.00 (0%)

0.44 (37%) - - 0.00 (0%)

0.40 (34%) - - 0.00 (0%)

0.40 (34%) - - 0.00 (0%)

0.40 (34%) - - 0.00 (0%)

For an explanation of this parametric report format, see the

Annual Building Summary (page 1 of 2).

Graphical Reports

Total

148.0
147.4
147.9
147.9
147.5
147.6
147.6
147.6
147.6

0.58 (0%)
-0.49 (-0%)
-0.02 (-0%)
0.39 (0%)
-0.02 (-0%)
-0.03 (-0%)
0.00 (0%)
0.00 (0%)

0.58 (0%)
0.09 (0%)
0.07 (0%)
0.46 (0%)
0.44 (0%)
0.40 (0%)
0.40 (0%)
0.40 (0%)

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Single Run Reports:

Mnthly Energy, End Use
Ann. Energy, End Use
Mnthly Utility Bills
Mnthly Peak, End Use
Ann. Peak, End Use
Peak Day Profile
Comparison Reports:

Mnthy Total Energy
Ann. Utility Bills
Mnthly Utiltiy Bills
Ann. Energy, End Use
Ann. Electric Use

Parametric Run Reports:

Annual Building Summary
Annual Enduse Summary
Detailed Reports
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Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports

Detailed Reports

In addition to the graphical reports presented in the previous pages, cQUEST
also produces a full set of DOE-2's detailed reports (i.e., in a 132-column text
format) for each run. While new and intermittent users may find the volume
and detail of the detailed reports daunting, they contain a wealth of data
invaluable for many analyses. Detailed reports are contained for each run in a
text file having an "SIM" file extension (e.g., "project]l.SIM"). These detailed
results files are stored in the directory for your project.

Although it is beyond the scope of this introductory tutorial to provide a
thorough introduction to eQUEST's detailed reports, the matrices on the
following pages will provide the new user with a "table of contents" to
eQUEST's extensive detailed reporting. Read down the left side of each
matrix to find information items of interest, then read across (to the right) to
find which detailed reports contain the information of interest. A bullet or
letter in the columns indicates for each information item (row), which DOE-2
report (column) pertains.

For more detailed information regarding these DOE-2 reports, see:

e the eQUEST Modeling Procedures Quick Reference Guide, ‘Results
Reporting’ (available via right click at any eQUEST input field)

o the eQUEST Detailed Simulation reports Summary (available via right
click at any eQUEST input field), and/or

e DOE-2.2 Volume 4: Appendices, downloadable from
http://www.doe2.com.

SIM file reports are conveniently viewable using eQUEST’s D2 SIM File
Viewer, however, they are also viewable using any text editor. Although
software such as Microsoft Word or Microsoft WordPad can be used, they
have several drawbacks. Many versatile text editors are widely available.
Three that are well suited for use with the SIM file reports are:

Ultra Edit , http://www.ultraedit.com/ (free demo, then license fee)
Boxer, http://www.boxersoftware.com/ (free demo, then license fee)
NoteTabLite, http://www.notetab.com/ (freeware)
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eQUEST Introductory Tutorial

DOE-2 LOADS Reports

Space Peak Loads

Space Peak Load Components

Bldg Peak Load Components

Building Monthly Loads

Space Monthly Load Components

Bldg Monthly Load Components

Space Daylighting Summary

Space Energy Reduction by Daylight

Bldg Energy Reduction by Daylight

Daylight Illuminance Frequency

Space Inputs Fuel Summary

Window Management & Solar

LS-A

Bldg Level Info

Ls-C

LS-D

LS-F

LS

LS-K

LOADS SUMMARY REPORTS

Space Level
Info

LS-A

LS-G

LS-H

LS-J

LS-K

LS-L

THERMAL LOAD Total (Sens&Lat) Heat/Cool Space Load

o

Sensible Heat/Cool Space Load

PIT

Latent Cooling Space Load

Heat/Cool Space Load Components

A | |4 |4 [sE

ERERERE

Heat/Cool Peak Hour, Date, OA [ ]

m |0 |D [T |D |LSB

m |7 (0|0 |0

ELECTRIC ENERGY Total (Lights/Plugs/Process)

PIT

Lights

Equipment / Plugs

Process Electric

OTHER ENERGY Process Fuel

Domestic Hot Water

Solar Gain

PIT

DAYLIGHTING % Lighting Reduction

% Lighting Reduction Scatter Plot

Ave. Daylight Illuminance

Ave. Glare Index

% Hrs. Glare Too High

Frequency of llluminance Levels

OTHER Floor Area & Volume

Weather File Name L]

DESIGN-DAY reports provided ©® L]

Notes:
T = Total energy or Total load reported for these items

P = Peak demand or Peak load reported for these items

Detailed Reports

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
LOADS Reports
SYSTEM Reports
PLANT Reports

Econo. Reports

Duplicate reports are provided for each LOADS report (if DESIGN-DAYSs are used) where the
first set of reports provides results for the design day conditions. A complete second set reports

the annual simulation results.

Left-to-right order of report columns above corresponds to top-down order of reports printed in

the "DOE-2" output files

Q eQUEST
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DOE-2 SYSTEM Reports

Simulation Basics
Quick Start

Schematic Wizard

NOTES:
_ T = Total energy or Total load reported for these items
Db Wizard P = Peak demand or Peak load reported for these items
Detailed Interface

EEM Wizard

Parametric Runs

Graphical Reports

Detailed Reports z ] a1 8 -
SYSTEM Reports S1S518 e||a|a|8|2(2|S|2 2 8|2|8(8c]s|¢2
S|S|s|C|| 8|8z 28|28 5 |53 8]||g|E|2
PLANT Reports
Slsls\z||g|g|2|2|2|5|8|e|s|2|8|Z2||&|2|¢
Econo. Reports gl da|ld|la||la|la|la|la|éd|8|6|R|E|&|F|F]|R|[R|S&
BUILDING AIR HANDLER ZONE
SYSTEMS SUMMARY REPORTS Slelslellclalolalololalaltalelallalle
13131311318 1818818318 813813[8|3]8]3
THERMAL ENERGY Total (Sensé&Lat) Heat/Cool Coil Load PIT PIT | | PT P | P PT| T PIT
Sensible Heat/Cool Coil Load T
Latent Heat/Cool Coil Load T
Zone Coil Heat/Cool Load PIT
Baseboard Heat PIT PIT
Pre-heat PIT
Heat/Cool Addition/Extraction T
Cooling Peak Hour, Date, OA - [ [ [ L) ] ]
Heating Peak Hour, Date, OA - - [ L) ] ]
Heat/Cool Peak Load Hourly Profile P
Max Daily Integrated Cooling Load P P
Heat Coincident w Cool Peak P P
Natural Ventilation Cooling ® PIT
ELECTRIC ENERGY Total Elec (LOADS + Fans, DX, Reheat) PIT T PIT T PIT
Total Elec Coincident w Cool Peak P P
Heating/Cooling Elec Use PIT PIT PIT
Fan Total Elec PIT PIT PT| T
Fan Elec for H/C/Coincident/Float T T
Fan Elec for Supply/Return/Hot Deck T
Auxiliary/Fan/Pump Elec PIT PIT PT| T
OTHER ENERGY Heating/Cooling Fuel Use T PIT T
Waste Heat T
HOURS Hours Heat/Cool/Float/Available L) L] u
Fan Hours ] L ]
Hours Night Venting/Night Cycle On L L
Hours Loads Not Met L] L)
Zone Hrs at Max Demand u u
Hours at RH ranges L] ]
SPACE TEMPERATURE Average (H/C/Fans On/Off) n
Min / Max L
Indoor/Outdoor Temp. Delta [
Scatter Plot L]
OTHER Air Flow n P L)
Heat/Cool Capacity L] n
Heat/Cool E-I-R L L]
Relative Humidity Scatter Plot L)
Sensible Heat Ratio .
Delta Humidity Ratio n
Equipment Part Load Ratio - L] ] ]
Weather File Name . EEL AN BN m | " | ®m | R | ®m | ®E|®E | ® ® ®|®m = m
DESIGN-DAY report provided L]
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DOE-2 PLANT Reports

PLANT SUMMARY REPORTS

Detailed Reports

Plant Energy Utilization
Utility & Fuel Use Summary

Equipment Loads & Energy Use

Circulation Loop Loads

Energy End-Use, by Utility Type

Energy End-Use, by Utility Meter

Building Energy Performance

Building Utility Performance

Loads & Energy Use, by Plant Component

S-B

PS-C

PS-D

PS-F

BEPS

BEPU

PS-H

THERMAL LOAD by Total Plant

Cooling & Heating
Waste Heat Recovery

< |4 |Psa
P

by Plant Equipment @

Circulation Loop Loads

Boilers, Chillers, Pumps, Towers, etc. Loads

Equipment Capacity
Equipment Part Load Ratio
Loads Not Satisfied (Loops only)
Thermal Losses (Loops & Pumps only)

PIT

PIT

PIT

PIT

UTILITY ENERGY by Total Plant, Site

Annual
Monthly
Energy Use Intensity (EUI)
Total Electric & Total Fuel Use

Electric Generation Fuel Use

by Total Plant, Source

Annual
Monthly

by Utility Type @

Annual
Monthly

PIT

P/p/T

PIT

Pip/T

by Utility Meter ®

Annual
Monthly

PIT

Plp/T

PIT

P/pIT

by End Use

Annual, by utility type
Monthly, by utility type
Annual, by utility meter
Monthly, by utility meter
Cooling & Heating (only) Input

PipIT

PipIT

PIpIT

Plp/T

by Plant Equipment @

Boilers, Chillers, Pumps, Towers, etc.

PIT

PIT

HOURS

NOTES:

T = Total energy or Total load reported for these items

Hour & Date of Peak
Equipment Operations Hours
% Hours Outside Throttling Range
% Hours Loads Not Met

P = Peak demand (COINCIDENT) reported for these items

P = NON-COINCIDENT Peak demand reported for these items

Q eQUEST

Simulation Basics
Quick Start
Schematic Wizard
DD Wizard
Detailed Interface
EEM Wizard
Parametric Runs
Graphical Reports
Detailed Reports
LOADS Reports
SYSTEM Reports
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DOE-2 ECONOMICS Reports

Simulation Basics
Quick Start

Schematic Wizard NOTES: .
_ T = Total energy or Total costs reported for these items
Db Wizard P = Peak demand or Peak demand costs reported for these items
Detailed Interface
EEM Wizard

Parametric Runs

Graphical Reports

Detailed Reports
LOADS Reports
SYSTEM Reports
PLANT Reports
Econo. Reports

Annual Operations Costs & Savings
Life-Cycle Non-Energy Costs

Energy Savings & Life-Cycle Costs
Pollutant Production, by Block Charge

Energy Cost Summary
Summary of Pollutants

ECONOMICS SUMMARY REPORTS

ES-F @ | Block Charges & Ratchets, by Utility Rate

ES-E @ | Utility Rate Summary

ES-A
ES-B
ES-C
ES-G
ES-H

ANNUAL Results by Utility Rate @ Energy Use
Total Utility Costs ($)
Total Utility Costs ($/sqft)

Total Utility Costs (ave $/billing unit)
Component Charges P/T
Metered & Billing Use PIT

by Block or TOU Charge @ Total Utility Costs ($) T

Component Charges PIT

-

< |= |4 |4 |eso

Pollutant Production T T

MONTHLY Results by Utility Rate @ Total Utility Costs ($) T
Component Charges P/T

by Block or TOU Charge @ Total Utility Costs ($) T
Component Charges PIT

Pollutant Production T T

LIFE-CYCLE Results Costs Installation, Repair, Replacement T
Energy

Operations
Savings Energy
Operations

===

Energy + Operations

Investment Statistics Discounted Payback
S-1-R, cost
S-I-R, energy
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