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Welcome to the U.S. Department of Energy’s (DOE’s) energy auditing tool,
called “NEAT.” NEAT, an acronym for National Energy Audit Tool, a program
for personal computers that was de&gned for use by local agencies in the
‘Weatherization Assistance Program. It is an approved alternatwe audit that meets
all auditing requirements set forth by the Program

NEAT is easy to use. It applies engmeenng and economic calculations to evaluate
energy conservation measures for smgle farmly, detached houses or small multifamily
buildings. You can use it to rank measures for each individual house, or to establish
a priority list of conservation measures for nearly identical housing types.

NEAT was written for the Weatherization Assistance Program by Oak Ridge
National Laboratory. Many building energy consumption algorithms are taken
from Lawrence Berkeley Laboratory’s Computerized Instrumented Residential
Audit (CIRA), published in 1982 for the Department of Energy. Equipment retrofit
conservation measures are based on published reports on various heating retrofits.
Heating and cooling system replacement conservation measures are based on the
energy ratings of new heating and cooling equipment.. |

The Weatherization Program anticipates that this computer-based energy audit
will offer substantial performance 1mprovements to many states who choose to
incorporate it into their programs.

When conservation measures are evaluated locally according to climate, fuel
cost, measure cost, and existing house conditions, the Program will be closer to its
goal of assuring the maximum return for every federal dollar spent.
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How you use this manual will depend on your experience with computers and
energy auditing. NEAT is a user—friéndly program. Energy auditors who are
experienced computer users may only occasionally refer to this manual. Less-
experienced auditors and new computer users should read at least the first four
chapters to avoid frustration when entefring‘their first audits. ‘

Chapter One, An Overview of NEAT tells what NEAT is and how it
woOrks.

Chapter Two, Installing and Startlng NEAT shows how to install and start
NEAT and have the program install an icon on your desktop.

Chapter Three, Basic NEAT Tasks, describes the functions accessible from
the toolbar on the Building Charactenzahon and Analysis Window. This
toolbar directs most of the basic functlons of NEAT related to entire jobs:
creating, selecting, executing, and viewing results.

Chapter Four, Navigating the Graphic User Interface, provides explicit
instructions on moving around and entering data into NEAT.

Chapter Five, NEAT Definitions, gives detailed definitions of four basic
terms used in NEAT: building descr1pt10ns building identifiers, component
codes, and measure numbers.

Chapter Six, The NEAT Building Description, explains NEAT’s different
building description screens and the data entries required of each.

Chapter Seven, NEAT Results, talks about the report that NEAT produces
from the data you enter.

Chapter Eight, NEAT Auxiliary Functions, describes optional features of
NEAT, including computation of a home’s energy use ratio and an estimate
of the minimum cost-effective infiltration reduction rate for your location,
entry of both pre- and post-weatherization billing data, and a means for
recording the actual work and materials used on a job.

Chapter Nine, Customizing a NEAT Audit, tells how to adjust NEAT to
local conditions (price of fuel, Weather condmons material and labor costs,
and other parameters).

Chapter Ten, NEAT Energy Conservation Measures, talks about technical
considerations of conservation measures considered by NEAT.

Appendix A, Audit Example, shows floor plans, completed NEAT input
screens, and energy conservation recommendations for the hypothetical
Morris residence of St. Louis, Mo. For many of the input screens, an
alternative format, the Data Sheet View, is used for conciseness.

vi
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Appendix B, Setup Screens, shows the screens and options presented to you
when using Setup to customize NEAT to reflect local conditions.

Appendix C, Sample NEAT Forms, contains all energy audit input forms as
seen in the standard format, Form View.

Appendix D, Data Input Forms, contains NEAT data mput forms to be
used in the field to record data as an audit is pexformed for later entry into
the program.

The Glossary defines all technical terms used in this manual.

The Bibliography lists the references used to develop NEAT.

vii
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Chapter 1

NEAT, an acronym for National Energy Audit Tool, is a program for personal
computers that was designed for use by local agencies in the Weatherization
Assistance Program. It can assist these agencies select energy conservation measures
for primarily single-family site-built homes that meet government criteria for cost-
effectiveness. , ‘

This manual has been written to describe the operation of NEAT Version 7.
This version of NEAT is being distributed with the Manufactured Home Energy
Audit (MHEA) in a package of programs referred to as the "Weatherization
Assistant." MHEA performs a similar task to that of NEAT except for manufactured
housing.

Installation of the Weatherization Assistant, described in Chapter 2 of this
manual, Zstalling and Starting NEAT, will provide you with both of these programs,
NEAT and MHEA, having graphical user interfaces (GUD consistent with current
Windows conventions. The remainder of this manual describes the operat1on of

 NEAT only 'A separate companion manual, describes the MHEA program.

The GUI 1nterface helps speed up data entry by use of a mouse and provides
alternate formats to enter and view the data: a tradmonal Windows™ form approach
and the tabular datasheet format, which dlsplays more mformatlon on each screen.

1 1 Hardware Requ:rements

The analys1s module in NEAT is Wntten in the programmmg language "C"
with an interface and data storage format using Microsoft's Access. However,
NEAT requires no software associated with either C or Access in order to run.
The program needs only a Windows operating system (Win95, 98 NT4 0, or

‘WmZOOO) which normally comes with the purchase of a computer.
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NEAT runs on any IBM- compat1ble computer having at least 32 mega-bytes
(MB) of free random-access memory (RAM). Installation of both NEAT and MHEA
requires approximately 15 Mega-bytes (MB) of available hard disk space. Your
graphics card and monitor should be able to produce a display with a minimum
resolution of 800 x 600 pixels in order to allow windows to be seen without
scrolling. All files necessary to run both NEAT and MHEA are stored on 2 single
CD, including weather files for 216 cities in the continental United States. (These
files can be accessed from the General Informauon screen to select the city nearest
the audited residence.) -

NEAT uses your existing Windows printer setup to print results. No re-
configuring of your printer is necessary. Output produced by the program is
stored in the audit database and d1sp1ayed in rich-text format from within the
program. In addition, the program provides a standard ASCII formatted file of the
output for the most recent run, which is readable by any word processor or text
editor and can be viewed in DOS. :

Version 7 of NEAT utilizes a commercially produced database software,
Microsoft Access, to store the information you provide and the results of running
the program. Previous versions of NEAT and MHEA used separate files to store
audit inputs and resulting reports. Now, instead of files, this information is stored
in "records" of relational database tables. When you enter a new job (or audit),
you are really just creating a new record in the "Job" table in the database. All of
the jobs you have entered are available simply by requesting to view different
records of this database. Users of other software products based on Microsoft
Access may be familiar with the concept of tables, records, and forms.

1.2 NEAT-Assisted Energy Audit

NEAT is a method for selecting energy conservation measures for houses. A
complete weatherization program includes many steps in addition to selecting
these measures. These steps, and some of their relationships to NEAT, may include:

1. Selecting eligible houses and determining the expenditure limit for each.

2. Visiting each house to collect information. Inspecting and measuring various
components. Interviewing clients. Notihg health and safety problems. Making
sketches. And, possibly, performing general repairs to the house. (NEAT
has certain data requirements, but local agencies' programs may collect
additional information.) | |
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Conducting air leakage repairs. NEAT can use blower door measurements,
but these measurements are not required. NEAT will calculate the
weatherization energy savings and Savings-to-Investment Ratio (SIR) for
infiltration reduction work that has been performed 1f data from blower

“door tests and cost of the work are provided.

Installing cost-effective low-cost and no-cost conservation measures (such as
replacing furnace filters, servicing evaporative caolers, or installing energy-
saving showerheads). These measures, which must be approved by the DOE,
often can be installed as quickly as they can be analyzed and are not evaluated
within NEAT.

Inspecting and diagnosing heating and cooling equipment. Combustion tests
measure the steady-state efficiency of heating systems. If such tests are
available, NEAT will use them to more accurately estimate savings from
equipment replacement or tune-up. If testing is not available, NEAT's default
values will estimate efficiency.

Choosing measures based on the building description data. NEAT will
generate a report of cost- effective energy conservation measures for both
the building envelope and heating/cooling equipment.

Obtaining energy consumption data from the customers' utilities. NEAT
can use these data to adjust savings estimates for various energy conservation
s > T
Installing measures following state-of-the-art procedures.

Performing an on-site quality assurance inspection of installed energy
conservation measures. '
Educating customers about what they can do to minimize energy
consumption.

1.3 What NEAT Does

NEAT uses engineering calculations to compute the savings of individual energy -

conservation measures. NEAT requires a description of each building and its energy-
related information. You may take data input forms to the building site and record

information by hand, or you may enter mformatlon d1rect1y into a portable
computer.

You enter data onto computer screens that store information about the

characteristics of the house and its mechanical systems. You enter data onto
‘computer screens that store information about the characteristics of the house and
its mechanical systems. Screens contain fields in which you enter values or characters,
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drop-down boxes from which you select one of several prescribed responses, or
buttons you turn on or off using your computers mouse.

NEAT uses this data to rank individual energy conservation measures and also
evaluates the interaction between conservation measures. For example, since
insulation reduces the amount of energy used for heating, it also reduces the
energy savings from a furnace replacement

NEAT follows eight steps to select the most cost-effective energy conservation
measures for a particular single-family house

1. NEAT guides the auditor through the process of entering data from the

house.

2. NEAT computes heat loss, heat gam and energy required to keep the house

at a specific thermostatic set point. '

3. NEAT reviews possible conservation measures and checks their apphcablhty

to the house described by the auditor.

4. NEAT calculates savings for each applicable conservation measure and
computes the discounted savings-to-investment-ratio (SIR). The SIR tells you
how many times a conservation‘measure will repay the initial investment
during its lifetime.

NEAT ranks the energy conservation measures in order of their SIR.
Beginning with the highest SIR, NEAT applies each conservation measure
to the house and then recomputes a new SIR for the remaining measures,

- taking into account savings gained by preceding measures.

7. NEAT again ranks the conservation measures and prepares an essential

materials list.

8. NEAT adjusts measure savings based on actual consumption data from the

utility company, if the user desires.

o W

NEAT calculates heat loss and gain on a monthly basis, using ten-year average
~weather data for the selected city. NEAT then evaluates all conservation measures
by how much they reduce the flow of heat through the envelope and by how
much they reduce the house's "balance point" (the outdoor temperature above
which no heating is needed or below which no cooling is needed).
NEAT estimates heating and cooling efficiency based on information you enter.
NEAT also accepts values determined from combustion efficiency measurements.

The amount of solar energy absorbed by a house varies according to area and
orientation of its walls, windows, and doors. To help NEAT consider this effect,

4 « Chapter One



you need to enter the nearest cardinal direction that exterior walls face, as well as
in which wall windows and doors are located.

NEAT also accounts for the typical amount of heat generated inside a house by

‘people and their refrlgerator water heater, other apphances and lights.

Since conservation measures typically remain after occupants move, NEAT
assumes a house is maintained at average conditions, regardless of specific occupants.
This follows the intent of government and utility programs that finance energy
conservation savings to be realized for up to 20 years.

NEAT reports the cost-effectiveness of conservation measures-both individually
and cumulatively-to fit varying budgets and guidelines of different weatherization
programs. ' ‘ ‘

If you follow NEAT, money spent on residential energy conservation will be
an economical investment according to the Program rules.
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Chapter 2
NEAT is beying distributed as partﬁof a package of 'energyi é’ud‘iting tools
collectively known as the "Weatherization Assistant." The following instructions

will install all of these tools onto your computer. They assume you have an IBM-
compatible computer with at least 15 MB of available hard disk space. Installation

“only adds a new directory tree to your hard drive at a location you specify.

Programs in the Weatherization Assistant will execute on a variety of platforms,
including Windows 95, 98, 2000, and NT4.0. The following instructions will cover
all platforms with only minor modifications. See Section 2.3, Specia/ Cases, or the
"install.txt" file on the distribution disk for further guidance under the specific
conditions indicated.

( - - - o —— ™ o e af ey o W e o e ene B A ety bR e w
Remember:

e Keyboard characters this manual wants you to type are printed in
bold. Example: INSTALL.

e Command keys you are to press, such as Enter, have brackets [ ]
around them. Example: [Enter].

‘2.1 Program Installation

The procedure used to 1nsta11 the Weathenzatwn Assistant onto a computer
uses the standard Windows process for the platform you are using and an installation
program common to most software. A summary is given below. More details can
be found in your Windows manual.

Turning on your computer places you in the Windows desktop. If you have
not just turned on your computer, you should close any applications currently
open. From the desktop, double click on the following icons: My Computer,
Control Panel, then Add/Remove Programs. Place the Weatherization Assistant

program disk into your computer's CD ROM drive. For Windows 2000, click on

Add New Programs then on CD or Floppy. Otherwise, click on the Install button,
then Next. Windows should find the "X:\setup.exe" file and place this text in the
input window. The "X" stands for the drive letter assigned to your CD ROM.
Press [Enter] or click on the Finish button to begin installation. The installation

procedure will wam you to close any Qpen applications before proceeding. Click
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on the Continue button if you have already done this. Otherwise choose Exit
Setup and close your open applications prior to re-initiating the installation.

The next screen in the installation process allows you to change the location on
your computer to which the program files will be copied. The default location is
c:\Program Files\Weatherization Assistant. If this is satisfactory, choose OK.
Otherwise click on Change Folder and select the preferred location from the
Drives then Folders windows. If you choose Network, the installation process
permits you to designate a location on your network and map, or assign, it to an
available drive designation letter. Click on OK if you wish to accept your location
selection or Cancel if you wish to return to using the default location. Once you
are satisfied with your selection, dlsplaye_d_ in the Folder window, click on OK to
proceed. ‘

The next screen would permit you to choose the mode of installation, Typical,
Custom, or Compact. The installation of Weatherization Assistant has only the
Typical mode. Click on this button to continue. You will see a window with a bar
which meters the progress of installing the necessary files. When complete, you
will be presented with the readme.txt file. You may browse the contents of this
file at this time. It may be helpful to select the File, Print menu item and print the
file to allow future reference. The file contains important notes on installation and
operation of the Weatherization Assistant under other than ordinary conditions.
. It may also contain notes available at the time of release but not in this manual.

When you are finished, close the readme.txt file. After installation, the file will
be located in the Weatherization Assistant execution directory (e.g., ¢:\Program
Files\ Weatherization Assistant) and can always be accessed through any text editor,
such as Notepad.

If the installation was executed successfully, you will be so informed. Close any
other windows associated with the install procedure to return to your normal
desktop.

2.2 Starting NEAT

Installing the Weatherization Assistant as described above will not automatically
load a desktop icon for you. This process will be performed if you wish the first
time you open the program. To do so, use the Start, Programs menu item and
locate the Weatherization Assistant folder, then click on the Weatherization
Assistant selection. The program will tell you that it must connect to the back-end
database. This operation need be performed only once, just after installation. Click
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‘on the OK to continue. You will then be asked to confirm that the linking was

successful. You are next given the option of installing an icon on your desktop. If
you do not choose to do this, you can always open the program in the same
manner as just used in this initial execution. If you choose Yes, an icon will be
installed on your desktop, which you can move to any folder you wish in the

‘ customary manner.

- Also during this first session of program execution, you will be asked to enter

~your agency information. This information will be associated with each execution

of the program, identifying your agency's ownership of the job. See Chapter 7,
The NEAT Building Description, for additional information on the individual items
needed for this screen. Once completed successfully, you will not be asked for this
information again, unless you request to change it.

- Subsequent initiations of the Weatherization Assistant will either be accomplished
using the desktop icon (if you choose to load one) or using the Start, Programs,
Weatherization Assistant menu item. Either approach will now briefly display an
introductory banner indicating that the Weatherization Assistant has been developed
for the Department of Energy and giving a version number and release date. This
will be followed by the main menu screen for the Weatherization Assistant from
which you may select which program, NEAT or MHEA, you wish to execute.
Click on which ever box lies next to your selection. From this screen, you may
also edit your Agency Information or exit the program. Note, single clicks are all
that is required to make selections from this main menu form. Inadvertent double
clicks may take you down two levels in the menu hierarchy.

2.3 Special Cases

In most all instances, the above installation procedure will provide you with a
working version of NEAT. However, in two cases, some additional steps will need

“to be performed in order to allow the program to execute successfully.

If NEAT is installed onto a computer which has Microsoft's Access 2000 software

a‘llso loaded, NEAT may not execute properly. This is because NEAT was developed

using a different version of Access, Access 97. To remedy this situation, an alternative
executable has been prov1ded to permit consistency Wlth your computer s existing
software.

To implement this alternative, right click your mouse on the Weatherization
Assistant icon on your desktop. Choose "Properties" from the menu displayed
then select the "Shortcut” tab. In the field labeled "Target" on the Weatherization
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Assistant Properties form, modify the entry by replacing the text "wa97.mde"
with "waz2k.mde" (making sure to leave the terminating quotatlon mark). Lastly,
click on OK to save the change.

If you haven't added a Weatherization Assistant icon to your desktop, you can
access the same Weatherization Assistant Properties form from your Windows 95
or 98 operating system by choosing Start/Settings/Taskbar/Start Menu Programs/
Advanced. In the directory tree displayed, locate the Weatherization Assistant
symbol under the Programs/Weatherization folder and right click on the file
symbol then choose Properties. L '

For Windows 98 or 2000 operating systems, this same form is accessible by
right clicking on the Weatherization Assistant file symbol located under Start/
- Programs/Weatherization Assistant and choosing Properties.

The second case which may present difficulties results from the older versions
of Windows 95 (95A) not having the appropriate system files to run NEAT. This
is normally the case if you get a system error referring to "VBJET32.TLB." when
you try to execute (run) a NEAT job. To remedy this situation, insert the
Weatherization Assistant CD into your computers CD drive. Use Windows
Explorer to open the "support" folder on the CD. Run the following programs in
this folder: vbrun60.exe, DCom98.exe, and mdac_typ.exe, in that order. Note that
after executing the last two, your computer will reboot. You do not need to re-
install the Weatherization Assistant. It should now execute successfully without
any additional changes. |

2.4 The Data Link Feature

As discussed in Chapter 1, A7 Overview of NEAZ] Version 7 of the program
stores information you provide and the results of running the program for each
job in a record of a database. Thus, if you have performed NEAT audits on
twenty homes, your database would have twenty job records.

These records are stored in a database file on your computer named
"WAB1.mdb." Each user of the program will have a similar file on their computer.
If you wish to view someone else's database of jobs, you may do this using the
Data Link feature. Have the agency whose jobs you wish to view send you a copy
of their WAB1.mdb file. After receiving it, rename it to have a different name than
your file, retaining the "mdb" extension (e.g., WAB2.mdb). Copy the renamed file
into your Weatherization Assistant subdirectory (under c:\Program Files, if you
chose to load NEAT into the default location on your computer).
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T he next time you start the Weatherization A551stant program, you may then
select this database by selecting the Data Link option from the Weatherization
Assistant main menu. Choose the Browse button then locate the database file
(WAB2.mdb in the above example) you wish to view from the files displayed in
the look-up table and click the mouse on it. Choose Link to have NEAT make
these jobs available to you, as were your jobs previously. A window should appear
indicating that the link was successful. :

The next time you select an existing job (see Section 3.2, Selecting arn Existing
Building Description), the jobs you may choose from will be those from the database
to which you just linked. Also, 1f you create a new ]ob its mformat10n Wﬂl be

stored in this same database.

To access your own jobs again, repeat the process above using the Data Link
feature, but choose your original database, WAB1.mdb.
If you regularly access a substantial number of databases, you may create a

yhstmg of them to ease selection. Use the Edit button on the Data Link screen to

access an input screen which allows you to record a database name and location
for each database you regularly access. Type in a name of your choosing under
"Name." Any characters in this name you enclose in parentheses will be displayed
over the logo on the Weatherization Assistant main menu screen to remind you of
the database you are currently accessing. Next enter the full path and filename of
the database file (e.g., c:\Program Files\Weatherization Assistant\WAB2.mdb)
associated with your name. A quick way to obtain this path and filename is to use
the Browse button, as described above, to locate the database of interest and
transfer its name and path into the "New Location" field. Then you can highlight
this path and location, use [Cntl-C] to copy it, position yourself at the "Location"
field under the "Edit" button, and finally use [Cntl-V] to paste the path and
filename into this field (see Section 4.9, Copyirng ard Pasting a Record or Field.)
Having done this for all databases you wish to access, the "Select Database"
window in the main Data Link form will display the names of the available
databases. Selecting any one of them from this window will automatically transfer

its location to the "New Location" field and allow you to link to it by selecting

the "Link" button.
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Chapter 3

Choosing the "National Energy Audit Tool” from the Weatherization Assistant
main menu displays the NEAT introductory screen. From here, you have the
option to choose one of three primary activities, which, combined, encompass all
the tasks available in NEAT. Through the "Building Characterization and Analysis"
selection, homes are described,.recommended energy efficiency measures are
determined, and reports are requested and printed. The "Setup" selection permits
you to customize NEAT to reflect your specific local climate, fuel cost, material
and labor costs, and other parameters (see Chapter 8, Custormizing a NEAT Audi).
The "Preferences" allow you to further choose features in the program to meet
your personal needs (see Chapter 9, Preferernces).

NEAT Introductory screen

This chapter will discuss the main tasks available under the "Building
Characterization and Analysis" selection that affect entire building descmptlons
‘ mcludmg (D finding and retrieving previous building descriptions to modify or re-
execute, (2) initiating a new building description, (3) copying building descriptions,
(4) executing the program to produce recommendations, and (5) viewing and printing
reports. Detailed discussion of the information required to describe a house to
NEAT, also supplied under the "Building Characterization and Analysis" selection,
is contained in Chapter 6, 7he NEAT Building Description.
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Note, the words "Job" and "Building Description" are used interchangeably in
the discussions of this chapter. The former often for the sake of brevity. Strictly
speaking, however, the term "Job" would apply not only to the building description
but also to all the setup parameters and reports associated with having run the
analysis of the building. R |

3.1 The Building Charactérization and Analysis Window

Selecting "Building Characterization and Analysis" from the NEAT menu
window automatically initiates the data input segment of the program. A new
window, the "Building Characterization and Analysis Window," will open. Note,
when opening this window, the database is opening numerous tables to allow
rapid access of individual items within a Job. Therefore, depending on the speed of
your computer, this process may take some time. The disappearance of the hourglass
icon will indicate the program's readiness to proceed. Changing to a new audit job
Or running an analysis are two other activities that may take a noticeable amount
of time.

Top portion of the Building Characterization and Analysis Window

In the Title Bar at the top of the Building Characterization and Analysis Window,
you will see "NEAT," identifying the program currently accessed, and the words-
"Job" and "Client." To the right of each of these words will be entries surrounded
by carrot symbols, "<" and ">." Within the carrots will be the Job Identifier and
Client Name of the building description to which NEAT currently has access.
You will supply these names for jobs as you enter them into the program. Each
time NEAT is started, it will automatically open the "last job created."

Just below the Title Bar in this window, you will see a Tool Bar containing
buttons and fields which will allow you to perform operations on entire building
descriptions. These operations will be discussed in this chapter. The remainder of
the window is dedicated to entering the details of individual building descriptions,
as described in Chapter 6.
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3.2 Selectmg an Existing Bu:ldmg Descrlptlon

In the Building Characterization and Analys1s Window below the word "Find"
in the tool bar are two controls which allow you to search for an existing job,
either by Job Identifier or Client. These are data that would have been entered
earlier as you described a specific job. Examples are "Manual Example" and "Morris,"
respectively, as can be viewed on the Title Bar of this screen when first opened.
These controls can be used in two different ways to locate an existing job. First,
you ‘can begin typing the Job Identifier or Client Name of the job you are looking
for into the appropriate field. As soon as the characters you type match those of
one of your existing jobs, the remainder of the name will automatically appear in
the field. You can then press [Enter] to accept and move to that job.

Alternately, you may click the mouse on the downward pointing arrow to the
right of either Job or Client fields to displdy an entire list of existing jobs in
alphabetical order by Job Identifier or Client Name, respectively. Position the

““mouse over one of these selections and double click the mouse to select that job

(or single click then press the [Enter] key). You will be positioned to that job.

. Note, whenever you select a job, the program loads all of the building description
data for that job into the fields of all forms. On slower computers, this may take
some time. So be patient. On more modern computers, it w111 take only two to
three seconds.

A second set of controls on the screen's tool bar, below the word "Navigate,"
allows you to step through the existing jobs which currently lie in your database.
The control has an entry field between two sets of arrow controls arranged
horizontally. The number in the field is the number of job currently accessed as
determined by an alphabetical ordering of jobs according to what ever parameter
on the General Information form you have selected (see last paragraph in Section 4.8,

Data Sheet and Form Views of Records). Note that this number assignment changes

as jobs are added to your data base and will not be in any anticipated order until
you re-order them as indicated in Section 4.8. Thus, the number may be of use
only in giving you a relative indication of the position of the currently accessed

job in your entire list of jobs.

Clicking on the button to the left of this field containing an arrow pointing to a
line will position you to the first job in your database. Using the adjacent button,
with a left pointing arrow, will access the next lower numbered job. The buttons
to the right of the job number field perform similar operations but taking you to

the next higher numbered job or to the last job in your database.
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You may also enter a number in the field, then press the [Enter] key to be
positioned at the job that has that number. As already mentioned, the use of these
"Navigate" controls to locate a job is not as convenient as the "Find" controls
since the Job Number with which they work is not uniquely associated with a job.

3.3 Creating a New Building Description

There are three different ways you can begin a new building description (or
job): ‘

1. Open an entirely blank job record. The data entry forms will have no
entries made in them and you will have to supply all required entries
individually.

To begin a new job in this manner, click your mouse on the arrow pointing
to an asterisk (*) positioned under the word "New" in the tool bar. You will
be presented with a blank General Information form except for the "Date"
field, which will contain the current date. You will have to fill out the
required data on this form before progressing to other forms. This same
blank job record would also be created by entering a Job Number in the
Navigate field which was larger than the number of jobs you currently have.

2. Open a job containing previously defined default entries.

NEAT provides you with, and allows you to alter, a "Default" building
description or job record (see Section 4.11, 7he Defaal Record). By selecting
the blank page button under the word "New" on the tool bar, NEAT opens
a new building description with the same entries as the Default job. The
only difference will be that the Job Identifier will be New [<current date
and time>]. This entire entry will be selected (highlighted) immediately
after choosing to create a new job from the default. It is expected that you
will next type in the Job Identifier you wish to assign this new job. From
there, you modify the default job to reflect the characteristics of the actual
house. -

3. The third way to initiate a new job is to copy any other existing job and
make modifications to it, saving both the original job and its modified copy.
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To do this, use one of the methods described in Section 3.2, Selecting an
Fxisting Building Description, 1o select an existing job, the job you want
copied to create a new job. Then, select the tool bar button showing two
cascading pages with wr1t1ng on them, located under the word "New." You
will be positioned at a new job which is a copy of the existing job except

- that its Job Identifier will be that of the original job followed by "(copy)."
This Job Identifier will be highlighted, indicating the expectation that you
will enter a new Job Identifier for this job. You are then free to make any
modifications necessary to describe this new house.

3.4 Running NEAT and Viewing the Reports

After entering new building description data or revising the data from a

‘preV1ously described building, select the exclamation mark (!) button on the tool

bar under the title "Run/Report." NEAT will perform the calculations necessary

- to provide recommendations for the home's weatherization. Note, having assigned

a Job Identifier to the job at the time it was initiated, there is no need to perform
this task after entering the building description data. Data you enter is saved each
time you leave a specific building component record (or screen form). Thus,

activating the Run button will 1mmed1ately execute the ]ob

Having requested execution, NEAT examines your input to see that all necessary
information is available. Though NEAT performs a check on each form's content
every time you exit a form, it doesn't know until you request execution whether
an entire form with required information has not been visited. If such is the case, a
warning box will indicate the form which contains the required data and its need
of being visited. NEAT requires that at least the information on the General
Information, Heating Systems, and Ducts and Infiltration forms be provided as

- well as the description of at least onwall before it can run the job.

~ Provided all necessary data is available, activating the Run button will change

your mouse pointer to an hourglass while the calculations are being performed.

You will also see the word "Calculating” in the status bar at the bottom of the

window. Wait for the operations to be completed before attempting further
1nteract1on W1th NEAT

Depending on your settings in Preferences (see Section 9 1, G’eﬂem/ Preferences)

NEAT will either present you with the Output Report for the job you just ran, or

return you to the Building Characterization and Analysis Window. If the latter
occurs, you will be able to tell that the execution is complete by the mouse
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pointer changing back into its standard form and the word "Calculating"
disappearing from the status bar. The "Last Run On" field will also be updated
with the current time stamp. .

If you are not presented with the Output Report after execution and wish to
view it, select the right- most magnifying glass button under the word "Run/
Report" on the Building Characterization and Analysis Window toolbar. The
Output Report will be displayed in a separate window_It is wise to immediately .
maximize this window by using the standard Windows maximize button in the
upper right corner of the window. You can then use the scroll bars to position the
page on your screen. "

National Energy Audit Tool (NEAT) Agency

Output Report -
Joomiz | Auditer _ |

Witk LEmnoiyion | Pl Etarad ]

Larspnens Tivin o ardon ¥ adory amal 1o Sl pronheons 6 S st He. B ot |

NEAT Reports screen and header for output report

There is no NEAT generated tool bar associated with the Output Report
window. However, standard Access toolbars still exist at the top of the program
window. Among these are buttons allowing you to display varying numbers of
output pages in the report. They appear below the menu bar and each look like a
single dark screen with light colored pages in it. A single page in the button's
screen indicates viewing one page at a time, two pages side by side allows you to
view two pages at one time (though scrolling will likely be necessary), and the
button containing a picture of four small pages allows you to choose the display
from six predefined layouts. Depending on the resolution you have chosen for
your graphics, many of these displays will not have large enough text to read. In
this same Access toolbar is a magnifying glass which zooms in on whatever display
you have chosen. You may be better able to read the output if you magnify it, but
scrolling will most likely be necessary to see all of the display.
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Also on this same Access toolbar for the Output Report is a printer button,
normally at the extreme left of the toolbar. If you have a printer assigned to your
computer through your Windows setup, clicking the mouse on this button will
send a copy of the report to your printer. You may also press the [Ctrl-P] key
combination to display the Windows Print screen and print your output from
there. If you have not defined any printers to the Windows operating system,
pressing the print button will result in an error message. '

One other Access toolbar button on the Output Report window may be of
interest. On the extreme right of the toolbar is the "Output to Notepad" button.
Selecting this will export the Output Report to a pure ASCII text file and display
it in Notepad. From there, it may be saved to any location on your computer with
any file name you wish.

The report may be closed by clicking on the "Close" button on the Access
menu bar or by using the standard Windows Close button at the upper right of
the Output Report window. Note, all or parts of other windows may be displayed
at the same time as the Output Report window. Be sure the close button you
select is associated with the window you actually wish to close. After closing the
Output Report window, the program will return you to the Building
Characterization and Analysis Window. '

For a description of contents of the Output Report, see Chapter 7, NEAT
Resulls. :

From the Building Characterization and Analysis Window, you may also choose
to display a Job Input Summary Report. Select the button on the window's tool
bar located under the word "Run/Report" and between the Run exclamation
button and the Output Report button. You will be shown a report of all the
building description data in a tabular format. This may or may not be of use,
depending on your needs. The intent is to provide a summary report of all of the
inputs that define the audit job. The same Access toolbar options described for the
Output Report are also available for this Input Summary Report.
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Chapter 4

Version 7 of NEAT uses the graphic user interface (GUD provided by Microsoft's
Access 97. NEAT uses all the standard Access forms, controls, and the concept of
records contamed in thlS software Thus if you are familiar with Access, you are

probably already prof1c1ent with the mechanics of entering data into NEAT.

Otherwise, the following chapter will supply you with the basics needed for this
task.

| 4.1 Forms and Records

~ Data entry in NEAT uses screen forms, each form containing information to

describe a spec1f1c component or topic, such as general information, a wall, or a

ceiling, etc. While on the Building Characterization and Analysis window, left
click your mouse on the tab ¢orresponding to the type of component you wish to
describe. (See Section 3.1, 75he Building Characterization and Analysis Window)
Some component types allow entry of more than one component of that type.
For instance, you may describe as many as 24 different window types under the
Window tab. Each description of a particular component forms a "record" of that
component type.

Below is a list of the maximum record counts for each component type in
NEAT Version 7.

© Maximum Number of Records by Component Type

walls - 18
Windows 24
Door 10
Unfinished Attic 7
Finished Attic 4 (one record for each finished attic space type)
Foundation 5 |
Lighting Systems 9
Ttemized Costs 10
- Air Conditioners 5
Heating Systems 2 (one primary and one secondary system)
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Multiple copies of a component type's form are provided to enter these records.
One to as many as three may be visible at a given time, depending on the component
type selected. (See Appendix C, Sample NEAT Forms, for examples of component
input forms.) Several means are provided to move from one record to another
within the same component type: |

* Pressing the [PgUp] and [PgDn] keys will move you to the next or previous
record.

e When more than one record for a particular component type are visible at
the same time, left clicking any data entry item, or "control," will
automatically move your cursor to that record and control. Since not all
records of a given type may be visible at one time, you may use the vertical
scroll bar to the right of the forms to locate additional records.

e Left click your mouse in the vertical record selection bar to the left of the
record of the particular component you wish to describe. You may again
use the vertical scroll bar to view additional records. Note that an asterisk
(*) appears in the bar to the left of the first record available for describing a
new component. If you had started from a completely blank building
description and were just beginning to describe components of a particular
component type, this asterisk would appear beside the first record.

* You may use the record positioning control bar at the bottom of the screen
form. The number in the window indicates the number of the record you
are presently addressing. Click on the right or left arrows in the control bar
to move to the next or previous record. Click on the arrows pointing to
vertical lines to go to either the first or last record of the component type. If
you wish to move to a blank record to enter a new component descnpnon
click on the right arrow pointing to an asterisk.

The Walls form is unique in that it is capable of displaying descriptions of more
than just the wall component type. It will simultaneously display a wall description
and a window and door which have been designated as lying on that wall. All
three of these component types displayed on the Walls form have the record
positioning tools described above. However, in the case of the window and door
records accessed from a wall form, these tools will allow you to move only to
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records of windows or doors that have been designated as lying on the wall being
described or to a blank record. v |

Forms for other component types, such as Heating Systems and Ducts and
Infiltration, can request different data, depending on responses already provided
on the form. (See Chapter 6, 7he NEAT Building Description for more details.)
Thus, it is good policy to provide data from the top down to avoid being asked
information that is not needed. It is also a good idea to review the list of candidate
energy conservation measures in the parameter set because a number of controls
on forms are dependent on the list of candidate measures considered (see Section 8.6,
Selecting Candidate Conservation Medasures).

Data for a record are loaded into your computer's temporary memory (not on
disk) whenever you start filling in data on a blank form or modify data on an
existing form. You will notice that the icon in the record selection bar on the left
of the form changes from a solid triangle (indicating selection) to a pencil (indicating
editing). When you exit that form or try to navigate to a new record, the record
you were working on gets saved to the database file in your computer's permanent
memory, the "disk." There are a number of range and completeness checks as well
as relational integrity checks performed by Access when the record is being saved
to disk. This is why you can get warning and error messages when you try to leave
a form or navigate to a new record.

4.2 Entering Data into NEAT

The forms contain three types of controls which
accept input from the user: the field, the combo box,
and the check box.

Fields allow you to type in entries from the keyboard
and are not restricted to any pre-selected set of responses. ;‘g’:;’féﬁ:’e second accessed in
However, they often must satisfy certain conditions to '
be acceptable. For example, a field expecting a number
cannot contain an alphabetic character.

Combo-boxes look like fields except that they have
a square with a downward pointing arrow to the right
of the field. Entries into these controls may be restricted
to one of several prescribed responses. The selection
may be made in several ways:

A combo-box control in ovem/r/te
mode
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o Left click the mouse on the box with the arrow, then click on the desired
response from the drop- down list which will appear.

e Having navigated to the control, press the [Ctrl-Down Arrow] key
combination to display the drop- down list, then use the [Up Arrow ] and
[Down Arrow] keys to highlight the desired response and press [Enter] or
[Tab] to make the selection. |

e Or, whenever the entire field is selected (in reverse video), you may begin to
type in one of the acceptable responses. As soon as the characters you type
uniquely match one of the acceptable responses, the remainder of the field
will be automatically filled in and the selection is complete. Then press
[Enter] or [Tab] to make the selection.

Most combo boxes are restricted to the list of predefined entries and you must
make a selection from that list. The exceptions are the combo boxes for the
Existing and Replacement Refrigerator Manufacturer and Model, which do not
restrict the entry to an item in the list. In these cases, the combo box can behave as
a regular text entry field. However, you will obtain the data from the data base
“only if your entry matches one that is in the data base. (See also Sections 6.13, Buase
Loads-Refrigeraiors, and 8.9, Replacement Ref igerators.)

In all of the cases above, navigating to a new control saves the selection. You
will not be allowed to exit a combo-box control unless an acceptable response has
been provided, or you press the [Esc] key to back out of your changes.

When the characters in a field or combo-box are highlighted (displayed in
reverse video), the control is said to be in "overwrite" mode. Any characters that
are highlighted in a control will be replaced by keystrokes you enter. Any number
of characters can be highlighted by left clicking the mouse while dragging it across
those you wish highlighted. To switch to "insert" mode, position the mouse pointer
to a location within the field and left click. This will allow you to insert characters
between existing ones.

While in insert mode within a field, the [Left Arrow], [Right Arrow], [Homel],
[End], [Backspace], and [Delete] keys retain their traditional functions positioning
the cursor within the field. Single character highlighting (replacing only individual
characters) can be obtained by pressing the [Insert] key on your keyboard.
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The check box is a2 small white box in which a check
mark may or may not be visible. If a check is visible, it
implies a yes response to the question associated with
the box. You may change the response in a check box
either by left clicking the mouse on the box or pressing

the [Space] key whenever the box has been selected

(indicated by a dotted rectangle around the control name).

Two check boxes, the first selected

4.3 Navigating Between Controls

-~ You can use either the mouse or keyboard to navigate around the controls on
forms. Typically you will use a mixture of the methods. The mouse is most
intuitive for navigating between forms, menus, and tabs, but you may find the
keyboard [Tab] or other keys to be quite handy as well, especially during lots of
data entry where constantly moving between the mouse and keyboard can be
tedious. Experiment and see which methods are most comfortable for you.

1. You can point and click the left mouse button on the field you want to edit
_or the check box you want to select. Accessing a field or combo box in this

manner will automatically put you into "insert" mode within the field, a
~ vertical line indicating where the next keyboard character will be inserted.

2. You can use the [Tab] and [Shift-Tab] keys to cycle through the controls in
forward or reverse order, respecnvely These keys will place you in overwrite
mode within the control, highlighting the entire contents of the field or
combo-box. In most cases, the [Enter] key will act in the same manner as the
[Tab] key One exception is when positioned in a comment field. Here, the
[Enter] key is reserved for movmg the cursor to a new line within the
comment.

3. The [Up Arrowl, and [Down Arrow] keys will work the same as the [Shift-

~ Tab] and [Tab] keys unless you are (1) in the insert mode within a field,
during which the keys will be inoperative, or (2) positioned on one of the
tabs at the top of a multi-tab form (indicated by a dotted rectangle around

_the form name) in which case the keys will cycle between the tabs, changmg
the form dlsplayed
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4.4 The Escape Key

The [Esc] key is a useful way to back out of your changes. It is similar to an
"Undo" command. If you have made changes to a field but have not yet left the
field, pressing the [Esc] key restores the value that was in the field prior to your
change. Two consecutive [Esc] keys will back out of all changes you have made to
all the controls on a form since entering it. Note, once leawving a record and
navigating to another, the changes in the former are saved and cannot be reversed.
Thus, if you have doubts whether many changes you will make to a building
description are desired, you might make a copy of the entire building description
prior to initiating the changes (see Section 3.3, Creating a New Building Description).
Recall that a "record” refers to information provided to fill in a particular form,
such as the description of a given window or the air conditioning system.

4.5 Required Versus Optional Fields

Required fields have a single solid border. If you
try to exit a form with a required field blank, you
will be reminded to complete all fields and the cursor
will be positioned to the first missing field. If you
decide NOT to save the record, you can use the
[Escl key to cancel your changes.

Fields without the solid line border are not
necessary for NEAT to execute, although, if entered,
may contain data which will affect NEAT's recommendations. Other such entries
are for informational purposes only and not used by NEAT in its computations
and need not be entered. You may use them as you see fit.

Two fields, the first required, the second
optional

4.6 Field Defaults

All numerical fields have a user Status bar shqwing range checks and default value

adjustable default value. This field default

value is displayed in the lower left portion of the screen in the status bar when you
enter a field. If you leave the field blank, the default value is applied. This allows
you to quickly press the [Tab] or [Enter] key to cycle around the field controls on
a form to apply the field defaults. This is different than the Default Record which
is a way to apply defaults to an entire audit job (see Section 4.11, 7he Defzuit
LRecora).
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You can edit the field default values on the Range Check and Default Value tab
on the Preferences main menu form. See Section 9.2, Range Check and Default
Values.

4.7 Field Range Checkmg

Numencal f1elds have range checks apphed as soon as you exit the field. There

“are two ranges that are checked. The Acceptable range determines which kinds of
‘numbers will be acceptable to the analysis engine. All numeric entries must fall

within the acceptable range. When you enter a number outside the field's acceptable
range, you get an error message and are forced to change the data in that field.
Remember that you can use the [Esc] key to back out of field and record changes.
The second range is called the Reasonable range which can be overridden or
changed by the user. The Values of the minimum and maximum are displayed in

‘the status bar in the lower left comer of the screen when you enter the field.

When you enter a value outside the reasonable range, you get a warning message
that you can override. Use the Range Check and Default Values tab on the
Preferences main menu form to alter reasonable ranges for 1nd1v1dua1 fields. See
Section 9.2, Range Cbec;é and Default Values.

4.8 Data Sheet and Form Views of Records

One of the useful features of the MSAccess User Interface is the ab1hty to
display different views of your records. You can select the view that best suits
your needs. You can edit the data from any view displayed. There are two basic
views supported

e Standard Form View: The Form View is the most common view, allowing

you to see and edit all of the information for a part1cular record. The

. controls on the form may be arranged or grouped in ways which will

- contribute to your understanding of the information requested. The screens
‘in Appendix C are all in this Standard Form View.

e Datasheet View: In the Datasheet View, ALL of the records of a given
component type are displayed in a spreadsheet format. All fields for a given
item of requested information from all records of a given component type
are in the same column in the spreadsheet. In the datasheet view, you can
see all records, but typically, the number of fields is too wide to fit on one

Chapter Four » 27



screen, so you must scroll horizontally to view all of the fields. The Datasheet
View is not available for the Heating Systems, Ducts and Infiltration, and
Base Loads Screens.

Some additional features of the datasheet view may prove to be helpful. For
example, if you wished to change Exterior Types from Wood to Brick for all the
walls in a house, you would simply travel down the Exterior Type column in the
Datasheet View, changing each type as you go. (Note, the automatic fill- in feature
will help you make such a change quickly. For this example, you need only enter a
"b" in each field, pressing the down arrow after each entry to make the changes.
Or, instead of entering the "b," you could use the [Ctrl-] (control-apostrophe) key
combination that copies the contents of the same field from the previous record,
which, in the datasheet view, is the field immediately above.)

Datasheet views are also handy for sorting and filtering the list of records
shown. You can temporarily change the column ordering, width of columns,
freeze position on certain columns, sort in ascending and descending order, and
filter for certain entries. Selecting multiple columns in the data sheet (clicking and
dragging in the column header) allows the sorting to operate on multiple key
fields. The width of columns can be adjusted by dragging the column header
borders. The ordering of columns can be changed by highlighting column(s) then
clicking and dragging the column to a new position. All column width and position
settings only effect the current datasheet view. When you close the form, the
original column widths and order will be restored

It is often helpful to temporarily switch from form view to datasheet view to
- see all of your records for a given component type. To switch from form view to
datasheet view, right click in the form away from any control. Depending on
where on the form you right click, either a rectangular "Subform Datasheet"
popup window or a "View/Filter" menu will appear. Left click on rectangular
window or on the Datasheet View selection on the menu. The view will change to
the datasheet view.

To change back to form view, right click again in the form. The same window
or menu will appear. Either left click on the rectangular window or, if dlsplayed
choose the Form View in the menu. R Co e

If you change to datasheet view from the General Informauon form, you will
see a datasheet displaying this form's data for all of your audit jobs. This can be
very useful in locating a particular building description. By left clicking on any
one of the column headers in the table, then clicking on sort buttons in the tool
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bar ["AZ" or "ZA"], you can display your jobs in the order prescribed by the
contents of the column. Thus, you can arrange the listing of your jobs in alphabetic
or chronological order by Client Name, Job Identifier, Audit Date, etc. Left clicking
on any data field for a particular job, then switching back to form view will
present you with all of the input forms for that job.

4.9 Copying and Pasting a Record or Field

MSAccess provides a means for copying records and fields. Before you can copy

“a field or record, however, you must first understand how records and fields are

selected To select a record, press the record selection bar on the left side of the
form. When the bar is highlighted, the record is selected. To select a field, click
and drag the mouse over the contents of the field or Tab to the field. Either way,
the contents of the field will become highlighted and selected. If the field has only
one word in it, you can simply double click on the field to highlight and select it.
To copy the contents of the record or field, press the [Ctr]-C] key combination
after having selected it. To paste the copied record or field into another location,
select the new record or field and press [Ctrl-V]. Instead of using' the [Ctrl-C] and
[Ctrl-V] key combinations, you may instead use either the copy and paste icons on
Access's toolbar or the Copy and Paste menu items under Edit on Access's menu,

- positioned at the top of your Weatherization Assistant window. If you are pasting

an entire record, make sure you have selected an entire new record using the
record selection bar before pressing the [Ctrl V1. Also, it makes little sense to copy
a field to a field of a different data item.

You can also use the [Ctrl-] (control-apostrophe) key combination when you
are in a field to copy the contents of the same field from the previous record. This
is particularly useful in the datasheet view when you just want to make a copy of
the field "directly above" the current field in the same datasheet column.

4.10 Deleting a Record

To delete a record, frrst hrghhght the record using the record selectron bar, then
either press the [Del] key or select the Edit, Delete Record menu item on Access's
menu. Caution: if you delete a Job, you automatically are deleting all of the
records (walls, windows...etc.) that are associated with that Job. Similarly, if you

delete a wall, you erase all window and door descriptions previously associated

with the wall. So be careful. Access will prompt you to make sure you really
mtend to delete the records
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NEAT will not allow you to delete a Parameter Set record that is referenced by
existing Jobs. If you try, you will get the error, "The record cannot be deleted or
changed because table 'tbINJob' included related records." You must first change
all the Parameter Set references, making sure the Parameter Set you want to delete
is NOT referenced by any audit Job records before you attempt to delete the
parameter set.

To delete multiple records, first switch to datasheet view. Use the sorting
features of the datasheet view to make those records you wish to delete appear
together. Select multiple records by moving the cursor to the record selectors on
the left side of the datasheet. The cursor will change to a right arrow. Then click
and drag the mouse across the record selectors until the records you want to delete
are highlighted. Now press the Delete key. Access will ask you if "you are sure
you want to delete these records." o

4.11 The Default Record

When you use the New Default NEAT Job button, you create a new job by
creating a copy of the Job with the Job Identifier "DEFAULT" (see Section 3.3,
Creating a New Building Description). This Default Job is already in your database
when the software is first installed. You can navigate to this default record using
the Find controls and make whatever changes are appropriate to your area, such as
the weather file selection. You can use this Default Job to specify the most common
insulation types, construction details or other common inputs that you find yourself
making in your audit inputs. NEAT will not allow you to change the Job Identifier
for the default job, or the New Default Job button would no longer work. The
program will also not allow you to delete this job.

4.12 Entry Errors

Following an entry or when you have selected the run button, the database
may detect an error in the input. Although the entire error message may not be
completely understood, it will normally contain a reference to a "table" followed
by the program's name for the entry in question. This name will lie in single
quotes and begin with "tbl" followed by a name which can be recognized as a
specific entry. For example, "tblAgency" refers to the Agency input field on the
General Information form. In such instances, locate the entry and examine its
contents for conformity with the requirements given in this manual.
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4.13 Getting Help

You can get help by pressing the [F1] key anywhere in NEAT. If you press
[F1] having selected a specific data item (field, combo-box, or, check box), you will
see help material specific to that item. If tabs or buttons are selected when you
press the [F1] key, you will see the "NEAT Main Form" help topic.

The title of-the help material is always shown at the top left of the help
screen. Tabs are also available which allow you to "Print" the material in the
displayed help topic and, if you have searched multiple topics, go "Back" to previous
topics.

Every help screen also contains a "Contents" tab at the upper left corner. To
view a listing of all topics available in Help, click on the Contents tab. From here,
you can choose topics by browsing through the expandable Contents tree (double
clicking on a topic in the tree will reveal any sub-topics associated with it) or use
the Find feature to search for a particular topic. Type a word in the field supplied
and the program will search for all occurrences of that word in the help material.

Hypertext items are the highlighted help text you see in a different color. If
you move the mouse cursor to the highlighted word(s) and press the left mouse
key, you will see more information on that topic or word.

You can leave the help form and return to NEAT at any time by pressing the
[Esc] key, clicking on the close button [X] in the upper right corer of the help
window, or choosing File, Exit on the help menu bar.
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Chapter 5

5.1 Building Descriptions

The term "building description" will be used within this manual to designate all
the data supplied to NEAT in describing a particular building. The building
description is tailored to single-family, site-built, detached houses, although NEAT
may also be used with small, multi-family buildings. The term "job" can often be
used interchangeably with "building description," although the former would apply
not only to the building description but also to all the setup parameters and

“reports associated with having run the analysis of the building.

A building is described to NEAT by entering building characteristics into the
computer on separate screens (see Appendix C, Sample NEAT Forms). These screens
are accessed from tabs on the Building Characterization and Analysis Window of
the program. Each titled tab, when selected, displays a screen permitting entry of
information about one of the following bu1ld1r1g components:

‘General Information; Walls; Windows; Doors; Unfinished Attics; Finished Attics;

Foundation Spaces; Air Conditioning; ‘Heating Systems; Ducts and Infiltration;
Base Loads; Itemlzed ‘Additional Costs and User-Defined Measures; and Utility

Bills.

For NEAT to process a job, you must enter all essential data on the General
Informat1on Heating Systems, and Ducts and Infiltration screens, and define at
least oﬁne‘ wall on | the Walls_ screen (see Sections 6.1, 6.9, 6.12, and 6.2, respectively).

5.2 Job Identlflers

The Job Identifier is an important data item. It is supphed by the user on the
General Information form. It uniquely identifies the building description to NEAT
and the user. Future reference to a particular building description will use this
identifier, as when usmg the Find feature to locate a previously entered job.

A commonly used Job Identifier is the job number assigned by an agency to a
particular audit. Other examples are combinations of the audit date, occupant or
landlord's name, etc., even though there are other fields in the input for these data
items individually. Common building descriptions could be saved using Job
Identifiers such as "RANCH," "Two Story," "SPLIT LEVEL," etc. Any characters,
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including spaces, may be used to construct the Job Identifier, but it must be
unique from any other Job Identifier in your database and be less than or equal to
50 characters.

| 5.3 Component Codes

Component codes are abbreviated names, which identify specific house
components (for example, a north facmg wall segment or a window on the east
wall). They must be unique for each component of the same type for the same
Job. They can contain up to four letters or numbers which are not case-sensitive in
determining their uniqueness. In most cases, default entries are available. If this is
so, they will appear in the status bar at the bottom of the Weatherization Assistant
window. However, you are encouraged to enter codes of your own choosing
which may help remind you of the partlcular building components they refer to.

Whenever an input form is exited, the component code you supplied will be
checked to insure its uniqueness. If it is not, a warning box will be displayed
stating, "The changes you requested to the table were not successful because they
would create duplicate values in the index, primary key, or relationship," then
asking you to correct the situation. For example, if the copy and paste functions
had been used to copy an Unfinished Attic segment, you would need to change
the Code on the duplicated segment so that it no longer was the same as the Code
of the original segment from which it had been copied.

Codes can link a floor plan (drawn as an aid to auditing and data entry) to the
entry of different data fields (walls, attics, foundation spaces, and air conditioners).
- Wall Codes can separate walls into sections that face different directions, have
different construction characteristics, and/or contain.different insulation levels.

Entries for Exterior Walls, Windows, and Doors are related by the wall code.
~ Wall codes are used in the window and door input screens, for example, to allow
NEAT to subtract window and door areas from the area of the wall that encloses
them. . ‘

From the accompanying floor plan sketch, it is apparent that the north wall has
a segment exposed to the outside, and a segment buffered by an enclosed porch.
These segments are distinguished by wall codes "N1" and "N2," respectively. Thus,
the 28 in. X 48 in. window receives the N1 wall code and the 32 in. x 77 in. door
receives the N2 wall code. The codes are also used in the report to designate to
which component a particular measure is to be applied.

34 « Chapter Five



- : ofM" e pla.n,
showing Wall and Foundation Space Codes
This window must
receive wall code “N1”
T lE;II
+ )
N JL—- /67 - FAc feted Farch
\ (Euf{h e :'F
— » 2
I ) ) .
This door ~l
\253‘- “Iﬂﬂ must |&
receive wall
; ey
Lr
"'.'f,I ]
/1 Laglv 68" Rospmant F2 31—
These windows Hie £+
must receive i
wall code "W1" Foundation space codes

1 46’

-T—-I-#-LN‘—— A T AN e O T e T4 gt el Ty
t
f
!
{

26 K8

gt S-i-’_v:w: 2. F1

30'[E1]

Py AL -
\,\[ -|L ;'.Ei;': éBp ¢ | Wallcode
BRI had
| 20’ x 8o |
Y U }
) zﬂ ! : ‘11

——Wall code

Chapter Five * 35



The codes for the finished attic components are fixed and indicate the type of
finished attic component being described. In the output reports, these codes are
abbreviated: "ocj"-outer ceiling joist, ”cbfri"—collar_ beam, "knw"-kneewall, and "rrt"-
roof rafter. See Section 6.6, Finished Attics, for a description of these types.

5.4 Measure Numbers

Measure numbers group together building components which are to receive the
same energy conservation measure, that is, for which a single SIR will be determined.
For component types that require measure numbers, assign numbers beginning
with 1, followed by 2, etc. Don't try to assign a measure number of 3 unless
energy conservation measures 1 and 2 already exist for a particular component
type. NEAT will not permit it. |

Measure Numbers for component types where specific records have been deleted
or existing Measure Numbers changed will be automatically adjusted to prevent
any disruption of consecutive values. Thus, for example, if only one wall with
Measure Number 2 exists and it is either deleted or changed to a value of 1, all
Measure Numbers of walls greater than 2 will be lowered by one.

Measure numbers on the Exterior Walls screen group walls to be considered
together in receiving wall insulation. Those on the Unfinished Attic and Finished
Attic screens group components for the attic insulation measures. Those on the
Foundation Spaces screen group components for floor or foundation space wall
insulation.

- Consider building components of the same type, for example, attics. Those
attic components having the same measure number will receive a savings-to-
investment ratio (SIR) and separate ranking from other attic components having a
different measure number. For example, there may be an attic section which has
room for four inches of fiberglass insulation, and another section which has room
for twelve inches of insulation. If you desire separate SIRs for each, assign measure
number "1" to the first attic section, and measure number "2" to the second.

The accompanying illustration further demonstrates application of measure
numbers. A screen from the Data Sheet view of NEAT is used to show more
directly the relationship between the Measure Numbers and the description of the
wall segments. The north wall has two sections (wall codes N1 and N2). They are
both uninsulated. However, the heat loss through them will be significantly different
because N1 is exposed, while N2 is buffered by an enclosed patio. Thus, N1 is
assigned "Meas. No. 1," and N2 is assigned "Meas. No. 2."
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You are not required to assign different measure numbers to each component.
If a single measure number is assigned to all components of the same type, a single
SIR will be assigned to insulating those components and the same insulation level
will be recommended for them. However, any member of the group for which the
measure is not applicable (such as a wall which is already insulated) will automatically
be dropped from the group.

Typically, walls with different exposures (buffered versus exposed) or 51gruf1cantly
different construction should be given separate measure numbers as should attics
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with differing current or possible insulation levels.
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Chapter 6

The building description contains all of the information needed to describe a
particular building to NEAT. Entry of this data is divided into component types,
such as walls, windows, attics, etc. Similarly, this chapter is divided into subsections,
one for each component type, each descnbmg the data required to characterize a
member of that component type.

~ Copies of the screens which you will see when entering data into NEAT are
included in the Appendices. Appendix C contains the form views as seen during
input of the building description. Appendix D contains screens similar to the data
sheet view for each component type. Copies of these pages could be used by the
auditor in collecting data while in the field.

Throughout this chapter, references will be made to specific choices you are
asked to make regarding the building description. For example, you are asked to
indicate whether an attic is "1-Unfloored," "2-Floored," or "3—Cathedral/Flat."
The numbers preceding the brief description are used internally to the program
and can be ignored here. -

Entries are mandatory unless followed by the word "optional” in the descriptions

‘wh1ch follow. The "Range of values" listed for numerical entries indicate the range

of responses within which the program “will not question the value. Outside this
range, the program will ask you to confirm the value by pressing the selecting the
OK key in the warning box. You may adjust these ranges under Preferences (see
Section 9.2, Range Check and Defauit Values). Those listed here are the values as

shipped. "Acceptable values" give ranges outside of which a value will not be
accepted. '

6.1 General House Data

'The followmg are descriptions of entries for the General House Data screen:
Client Name, Address, City, State, Zip. and Audltor—These are comment fields
for general reference information. The entries are not used by NEAT except to be
displayed at the top of the output reports. (Optional) ,
- Audit Date—Fnter the date of the audit. Most formats which can be recognized

as a date will be accepted and converted to a date in the format mm/dd/yyyy.

Although the entry is mandatory, it is used only at the top of output reports.
(Default—current date)
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Job Identifier—Identifies this job (audit) to you and the computer. See Section 5.2,

Job Identifiers. A maximum of 50 keyboard characters, including spaces, may be
entered. |

Number of Conditioned Stories—Include a finished attic if the space is heated
or cooled. Include a basement if it is heated or cooled and the majority of its wall
area is above-grade. You may enter a decimal like 1.5 for split level or half-story
upstairs. (Default—1.0)

Conditioned Living Space Floor Area—Enter the number of square feet of floor
area that is heated or cooled. (Default—1200)

Average Number of Occupants—On the average during the year, enter the
greatest number of people who occupy the house at any given time (e.g., during
dinner). (Default—2)

Agency Name—The only acceptable entry is the Weatherization Agency Name
you provided in the Agency Information. The name will be available in the drop-
down list associated with this field.
 Weather File—Select the Weather to be used by the program for the analysis.
The associated drop- down list contains all 216 weather cities available to NEAT.
They are listed in alphabetical order, first by state, then by city. The selection will
be retained for any future executions of the program for that job.

Parameter Set—Select the set of parameters (material and fuel costs, candidate

~measures, key parameters, etc.) you wish to use during the execution of the job.

NEAT allows multiple sets to be defined. Double clicking the mouse within this
field will take you to the Key Parameter Setup segment of the program where
these parameters can be altered (see Chapter 8, Customizing a NEAT Audsd.

Include Billing Adjustments—If checked, and Pre-Retrofit Billing Data has been
entered, NEAT will adjust the savings estimates of measures to reflect this billed
usage.

Impute Cooling—Designed for extremely southern climates where neither heating
or cooling equipment is present in a house. NEAT will "impute" cooling energy
use by assuming that an air- conditioner with SEER given in Key Parameters is
present in the house. The feature is designed to allow installation of measures
which could add to the occupants comfort even though energy cannot be saved.

Last Run On—Gives the date and time the open job was last run. The field
cannot be altered during input. |

Comment—~Enter any general comments regarding the job as a whole. Comment
fields for individual component descriptions will also be available. -
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6.2 Exterior Walls

In order for NEAT to eXeCUte and save data, you must enter data for at least
one wall. This could represent an apartment with only one out51de wall thh no
heat transfer assumed through the other walls.

There would normally be at least one wall described for exposed surfaces facing
in each cardinal direction, because solar heat gain through windows on a wall
varies accordlng to its direction. In order to describe all walls most efficiently,
combine multi-storied walls that have the same orientation and construction. Other
than cardinal direction, the most important difference is Whether the wall is already

insulated or can be insulated.

" Exterior wall data are presented in the foHowmg order:

Wall Code—User entered wall codes identify wall sections that face different

;dlrecttons or are constructed d1fferent1y For example, the west-facing wall might

be coded W1, WW, or any other de51gnat10n (up to four characters). The wall code
allows NEAT to subtract the correct window and door areas-entered in the Windows
and Doors screens-from the corresponding wall area. The wall codes are also
helpful when labeling your drawing of the house's floor plan and identifying
which walls should receive recommended insulation (see Section 5.3, Comgporert

| VCodaf).

- Wall Direction—Enter the closest cardinal compass direction the component
faces, either North, South, East, or West.
- Wall Area—Fnter the total area of each wall segment, including the windows

and doors in that wall area. This entry must be in units of square feet greater than
zero. " | |
Measure Nurnb —This entry field helps to dlStlngUISh between Wall segments

that have different charactensucs For example, there might be insulated and
uninsulated walls, walls you can and cannot insulate or whose costs to insulate
differ, or walls that are buffered and not buffered. Each of these could have different
measure numbers. Note, however, that any wall which has been designated as
already insulated or unable to be insulated will be automatically dropped from a
group of walls with the same measure number when the wall insulation measure is
considered. Give the same measure number to all wall segments to be grouped
together in determining their particular SIR (see Sections 5.3 and 5.4, Compornernt
Codes and Measure Numbers).

- Wall Exposure—NEAT gives you three choices: 1-Exposed to the outside air;
2-Buffered by unconditioned space (for example, a garage or porch); or 3—-Adjacent
to an unconditioned Attic.
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Exterior Type—Select the type of siding on the exterior wall, not the framing
material or load-bearing structure. The six choices are: 1-Wood; 2-Metal, vinyl; 3—
Stucco; 4-Brick; stone; 5-None; 6~Other. NEAT assumes a layer of wood sheathing
under the siding. _

Wall Type—NEAT asks for the type of load-bearing structure. The five choices
are: 1-Balloon frame; 2-Platform frame; 3-Masonry, stone; 4-Concrete block; 5—
Adobe; 6-Other. Only frame walls are considered capable of being insulated by all
types of Added Insulation, except User-Defined Wall Insulation Type 2 (see Added
Insulation Type, below).

Existing Insulation Type and R-Value—FEnter the type of insulation found
(inspect an electrical outlet, a drilled hole, or some other penetration). The six
choices are: 0—None; 1-Blown cellulose; 2-Blown fiberglass; 3-Rock wool; 4—
Fiberglass batts; 5-Polystyrene board; 6-Other. The default R-values displayed in
status bar assume a 3 %2 in. cavity and a standard R-value/inch for the insulation
type indicated by the user. If both cavity insulation and exterior sheathing insulation
are present, their R-values should be added to provide input for this field. Walls
with existing insulation are not considered for further insulation unless the Existing
~ Insulation Type is Polystyrene Board.

Added Insulation Type—NEAT currently allows entries of: 0-None; 1-Blown
cellulose; 2,3-Two types you have defined in Key Parameters. The names you
entered in Key Parameters for these additional types will be displayed here. The
R-values added to the wall cavity for these two types are also entered in Key
Parameters. The User-Defined Type 2 Wall Insulation material is allowed to be
installed on any Wall Type, whereas the other wall insulation types will be
attempted on only uninsulated frame walls.

Added Insulation Added Cost*——Enter’added costs not normally associated with
installation of wall insulation. For instance, enter additional labor costs for removing
and repairing an unusual siding type. (Default—0)

Comments—Make any comments regardmg exterior Walls that you want to
appear on the NEAT audit report. (Optional)

6.3 Windows

The Window form contains information needed to describe different window
types. Each screen describes a specific type with given dimensions, shading,
construction, etc. Windows of the same type and size on the same wall segment
may be entered on a single record. In the Number of Windows field, indicate how
many windows have this description.
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A total of twenty-four window descripti