 (
WEATHERIZATION ASSISTANCE PROGRAM
)
NEAT/MHEA Audit Instructional Outline

	Overview
	The NEAT/MHEA instructional outline is a resource for NEAT/MHEA instructors to use in the development of their own facilitator guide, using the materials provided in the toolkit; it is not intended to serve as a comprehensive facilitator guide. 

This document was created in Microsoft Word to make it easier to add your personalized information. Turning on the View Gridlines function in MSWord will facilitate that process.

All instructors must develop their own instructional materials, personalized with their own experiences and knowledge in order to successfully conduct the training.




	Icon Glossary
	While working through this Facilitator’s Guide you will notice the frequent use of margin icons. These icons serve to indicate discussion, activities, and other helpful information; they have been included to help you to personalize your own instructional materials. 

A complete icon set is shown below. We suggest you familiarize yourself with the icons and their meaning before starting your study.
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Activity
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Day One
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	Time: 4 Hours



Location: Classroom 
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	Introductions, Overview and Expected Outcomes
	
Facilitate introductions by class members
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Distribute and review NEAT MHEA Agenda and objectives. 



Suggested resources: Sample Introduction, Warm-Up Activity
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	Allowable Activities and Computerized Energy Audits
	Distribute and review the notes version of the PowerPoint presentation Allowable Activities – Energy Audit and WPN 08-4 Space Heater Policy. 

WPN 08-4 Space Heater Policy is referenced on slide 8 of this presentation; this handout is a very important piece of guidance, especially in southern climates. 
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	Setting Up Weatherization Assistant (NEAT/MHEA)
	· Where to download
· How often it is updated
· Where to find associated files

Suggested resources: NEAT Engineering Manual and Weatherization Assistant HELP Menu. 







	Agency and Client Setup
	Direct students to follow along on their laptops as each function is discussed; check for understanding after each topic.




	Agency Setup
	Agency information section

Contact information section 
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Activity: Set yourself up as an auditor

Direct students to appropriate input screen as shown below. 
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Allow students 5-10 minutes to fill out the pertinent information about themselves in the Agency Contact tab. 

Students should fill out their names, work phone numbers, work addresses, and then select the auditor check box.

Remind students that only required information is surrounded in a black box but that information should be filled out as completely as possible. 

Cost Centers
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This tab is used to track funding sources. 

It is not often used by agencies due to other systems being in place by the state to handle this. 
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Class Question: How do you track different funding sources at your agencies?


Surveys
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This tab can be used to develop a client survey and track the answers. 

Ths tab is rarely used by local agencies. 


Clients

All clients will appear in this tab as they are entered. 

There will be more discussion on this later in the client intake section. 

Audits

All associated energy audits show up here. 

Libraries

All associated libraries show up here.

This is simply a tracking mechanism on this screen; changing the libraries is done elsewhere in NEAT MHEA. 

Status History

The status history tab lists the current status and the entire history of status changes for all status categories for all clients belonging to the agency. 




	Client Setup
	Client Information
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On this screen, all data is optional with the exception of Client ID, Agency, and Dwelling Type. However, the information should be filled out as completely as possible as optional data may be needed elsewhere in the program or in the reports you generate. 

Direct students to the appropriate input screen (as shown below). 




Have students set up a client to use for the infield portion of the training. 

Students should fill out the basic information contained in the black boxes on the input screen.

Students will fill in the remaining information (morning of Day 2) based on the visit to the site-built house. 
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Status




Status shows the history of the audits and clients tab.

The Status tab displays the current status of the audit, the effective date, the date of the last change, the author of the change, and any comments appended to the current status setting. 

For most audiences, this tab does not require a lengthy discussion. 

Energy Index 

The Energy Index shows the history of the audits and clients tab. 

The energy index tab is used to compute an overall energy index in units of
BTU per heating degree day per square foot as a measure for determining the
potential to save energy by weatherizing a client’s dwelling.

The value can be used to compare dwellings or possibly rank them in relation to their potential benefit from weatherization.

Use of the form is totally optional. Since the form is based on heating degree days, it is of most use only in heating climates. The Energy Index calculation on this tab is independent of the detailed energy audit consumption estimates.

For most audiences, this tab does not require a lengthy discussion. Use of the form is totally optional. Since the form is based on heating degree days, it is of most use only in heating climates. The Energy Index calculation on this tab is independent of the detailed energy audit consumption estimates.

Contacts

This tab allows you to enter information on all people associated with a client.

The occupant requesting weatherization assistance will be at least one, if not the only, contact. However, others may include responsible relatives of elderly individuals who should be consulted, utility representatives from whom billing data is to be obtained, or suppliers of materials or work specific to this client.

If the dwelling is a rental unit, the landlord or owner of the building could be one of the contacts.

As many contacts as are desired may be entered.

Audits

You may use the Audit tab under the Client Main Menu item to initiate an audit. 

This tab takes the user to an Audit Information form for the specific audit type. 
In general, no more than one audit should be listed for each client.
Work Orders

Once a work order is created for a specific client, it will show up in this tab.
It displays all work order records associated with the current client. 

This tab is used primarily for navigation to the individual work orders. 

This data sheet is used for navigation rather than data entry.

Surveys

This is the same as surveys in the Agency tab.

It is used to copy blank predefined surveys to the client record for completion during a client interview.

It is rarely used by local agencies.

Photos

With this tab, you can link photos to a specific client. 

You may select, view, and edit digital photos for the specific client currently being referenced.

This is rarely used by the local agency.




	Library Setup
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You can have multiple libraries per agency but in general, you should have only one (or potentially two).

There are key parameters for both NEAT and MHEA libraries which must be addressed when setting up the libraries, including economics, set points, insulation, and equipment. 

These key parameters are accessed through the Key Parameters tab.

Economics




Controls the minimum acceptable SIR and discount rate.

In general, these parameters should be left at their default values.










Set Points




Temperature set points for thermostats.

In general, these parameters should be left at their default values, which are 78 for the summer and 68 for the winter. 

Insulation





This tab controls the attributes of the existing insulation in the house. NEAT provides an “other” insulation type to cover something other than fiberglass, cellulose, rockwool, or polystyrene that you may run into in the field. This tab where you set the parameters for this “other” insulation type. 

Equipment




Use this tab to set the replacement AC SEER in NEAT. 

Windows




This screen is for entering data that describes the replacement windows in your inventory. 

U-Values (measure of heat conductance properties of the window) are entered here. 

Solar Heat Gain Coefficient (SHGC), a measure of how well the window blocks heat from the sun, is entered here. Values are between 0 and 1. 

Fuel Costs and Fuel Price Indices

Multiple fuel cost libraries can be set up by using the copy button and adjusting the prices. Make sure fuel costs entered match the units in the “In units of” column.




Once these libraries are set up, they will appear in the audit tool for selection in the audit information screen.




Fuel Price Indices are used to adjust energy savings to account for anticipated changes in fuel prices over the life of measures installed in a dwelling. Those distributed with the program and viewed under this tab are national average indices, published annually by the Department of Commerce. 




Weatherization Program rules require these indices to be updated at least every five years. Unless your release of the Weatherization Assistant program is more than five years old, you do not need to make any changes in these entries.
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Activity: Fuel Library Set Up 

Direct students to appropriate input screen.

Direct students to set up 2 fuel libraries using different electricity prices from different parts of their territory. 

Have students share these prices with the class and choose one library to use to run classroom audits going forward.
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Library Measures – NEAT

Review 45 library measures contained within the NEAT measure screen.




Discuss with the class three measures of your choice. 

Typically, insulation measures should not be shut off and that includes attic insulation, wall insulation, duct insulation, and floor insulation(R-11 and R-19). Some common measures that are shut off are IID, electric vent damper, flame retention burner, and floor insulation (R-30 and R-38).
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MHEA

Review 49 library measures contained within the MHEA measure screen.




Discuss with the class three measures of your choice. 

For MHEA, all cellulose insulation should be shut off with the exception of the addition categories. Cellulose is a poor material choice for manufactured housing and should not be used. Many locations still do not attempt to install roof and belly insulation. These measures should be encouraged by the instructor.
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Class Question: Are there any measures on this list that you do not perform or are not allowed to perform in your state?








Costs

Each measure listed has its own “Costs” button. Selecting this button provides a data sheet where cost components for implementing each measure can be entered. These costs are used by the program in making recommendations. 

Review the cost screen for a measure of your choice with the class. Costs are broken into three general categories:




Labor

Usually in a per square foot charge

Material

Usually in a per square foot charge

Each

Use for a base cost, for example, a set up charge for bringing an insulation crew out. 

Lifetimes

In general, no lifetime should exceed 20 years.

Turning on/off measures

Individual measures can be turned on and off by using the check boxes in the library. 

This should be done on the initial set up of the library and be based on state guidelines.

Once initial setup is complete, this should no longer be used (meaning, individual measures should not be turned on and off on a job by job basis).

User defined measures

User defined measures should be used for incidental repairs and health and safety.
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Activity: Set Up User defined measures

Direct students to input screen as shown below.

Incidental repairs should have the “include in SIR” button checked while the H&S shouldn’t.

Neither measure should include energy savings.
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Have students set up two user defined measures; one Health & Safety (H&S) measure and one incidental repair. 
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Review the insulation types available by default in NEAT/MHEA as retrofit options.
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Class Question: What type of insulation measures do you use in the field to treat:

Attics?
Walls?
Sillboxes?
Basement Walls?
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Activity: Add Insulation Type

Direct students to input screen as shown below. 
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Have students add a new insulation type to Sill.

This tab controls insulation values to be installed in the house, not existing insulation values.

After this is done, show students how to activate measure by viewing the measure in the measure library cost and changing the price from $9999.00 to something reasonable as shown in the input screen below.
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Supply library

Used to store commonly installed items
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Activity: Add a water heater and refrigerator to the supply library.
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	Intake Form Review
	
Training POC must provide copy of agency intake form to instructors before the training. 
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Time: 4 hours



Locations: Classroom and In-Field
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Identifying the Thermal Boundary and Diagnostic Tests Performed on Homes

Distribute Thermal Boundary and Testing slides 1-59 printed three to a page; ASHRAE 62.1 and ASHRAE 62.2; DG700 Quick Guide.

Use speaker notes in Thermal Boundary and Testing PowerPoint slide deck to instruct this section. 
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Field Visit And Audit Of A Single Family Home

Distribute student team assignments and NEAT data collection form.

Review protocol for visiting a client home.

Review expectations for student accomplishments and data to be collected.

Common field concerns:

Ensure that students get accurate information on the heating and cooling system.This should involve collecting model number information and performing heating system diagnostics tests where applicable. 

Have an in-field discussion about the existing attic insulation depth. Often times, insulation will be damaged, degraded, or missing in the field and this should be reflected in the audit tool by reducing the amount existing. For example, NEAT’s default insulation value for fiberglass batt is R 3.33 per inch. If in field observation finds an existing 6-inch fiberglass batt that is dirty with some missing pieces, it might make sense to degrade this to 3 inches in the audit tool. Please note, this is a subjective judgement and does take field experience to get it right. When in doubt, be conservative (i.e., don’t degrade too much).
Ensure a proper blower door test is done. This is especially important with students that are new to auditing.






Day 2
[image: C:\Users\brownca\Desktop\ISD Facilitator's Guide Icons\clock.jpg]
	
	
Time: 4 hours



Location: Classroom
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NEAT Data Input

Boxes highlighted in black are necessary to run the audit.

If you begin filling in an entry screen but decide not to complete it, press ESC button to get out of fields. If you don’t do this, NEAT will often give an error message.





Tabs

Important items to be discussed in this section are Audit Information, Status, Shell, Heating, Cooling, Ducts/Infiltration, Baseloads, Health and Safety, Itemized Costs, Utility Bills, Photos, and Measures.

Audit Information
This information can be presented using a variety of methods, depending on the audience’s experience level. It is suggested that the instructor review all tabs first, then allow the students to input the data from the field visit and audit of the previous day. The instructor may wish to assign students to work in pairs, especially students from the same organization. This should be a very interactive session. 


Select client

The client should be an example client that was used early in the Client Set Up portion. Later in the training, it will be the client that is visited at each home and will be created in the client library from the welcome screen.

Name audit

The audit may be name anything that is easily identifiable to the auditor. Some example names are the street address, the clients first and last name, etc.

Set square footage

This should simply be the conditioned square footage of the house.
Set stories

This should be the number of conditioned stories in the house. Include attics and basements if they are conditioned.

Set setup library

Choose the set up library you used as an example earlier.

Set fuel cost library

Choose the fuel cost library you used as an example earlier.
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Status

Shows the last time the audit was run













Shell

Wall
Must choose what type of insulation to analyze

Choose insulation type to add (analyze)
Additional cost is into addition to the library, not instead of

Combine walls of the same orientation that have the same construction type and insulation levels.

Use the measure number dropdown to group or separate walls.
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Windows

Each of the following window dropdown options should be reviewed with the class so students can become familiar with the options.



Frame type
Glazing type
Exterior shading
Leakiness
Retrofit options

Use the “Evaluate All” option only. This is very important because not using this option can cause the audit to override the prioritization procedure. This will make the audit noncompliant. 

Anything entered into the additional cost box is in addition to the cost specified in the library. 












Doors




Each of the following door dropdown options should be reviewed with the class so students can become familiar with the options.

Door Type
Storm Door Condition
Leakiness
Wall Code

Use the “Evaluate All” option only. This is very important because not using this option can cause the audit to override the prioritization procedure. This will make the audit noncompliant. 
















Unfinished Attic



Each of the following dropdown options should be reviewed with the class so students can become familiar with the options.

Attic Type

Existing Insulation

As discussing earlier, this level should be reflective of field conditions based on condition of the insulation and depth. The depth (in) may need to be less than actually existed if insulation is significantly degraded or missing in areas.

Added Insulation

A best practice is to leave everything in this field blank except the required boxes outlined in black.

Measure Number (same as for walls)









Finished Attic




Each of the following dropdown options should be reviewed with the class so students can become familiar with the options
Attic area type
Finished attics should have all four areas described to the tool: outer ceiling joist, collar beam, knee walls, and outer ceiling joist. For more information on this, click on the attic area type dropdown box and hit F1 to bring up the help menu.
Attic floor type
Existing Insulation
Measure Number (same as for walls)











Foundation



Foundation Type

This dropdown is critical to the audit. How the auditor has chosen to define the thermal boundary will determine what option to pick.
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Class Question: How do you determine whether a subspace is conditioned or unconditioned?


Floor

Floors will appear if the auditor chooses anything other than slab foundation. Data entry for this includes area, added insulation type, and existing insulation. 

Sill

Sill will appear if the auditor chooses anything other than slab foundation. Data entry for this includes floor joist size, added insulation type, and perimeter to insulate.

Foundation Wall

Foundation wall will appear if the auditor chooses anything other than slab foundation or exposed floor. Data entry for this includes height, height exposed, added insulation type, existing insulation, and perimeter.


Heating



Equipment Type

This dropdown should be reviewed in detail so students know what options are available to choose from.

Set existing efficiency

The existing efficiency should be either based on the input and output or a combustion diagnostic test.

Fuel type

Pick replacement options

Replacement costs must be put in here and are not contained in the library like for most measures.

Don’t pick mandatory replacement.

Go over what to do depending on state guidelines.







Cooling



Name cooling system

Like the other naming conventions, the auditor should use a name the is easy to track and remember (example AC1)

Equipment type

This dropdown should be reviewed in detail so students know what options are available to choose from.

Cooling existing efficiency

Use the existing equipment SEER. Sometimes this is located on the existing equipment label in the field. If not, try looking the model number up through a web search to find the SEER.












Ducts/Infiltration

Air and Duct Leakage




Target is the only thing necessary to run but you should include a starting condition.

To estimate air sealing savings, you need both an initial and target.

Also, costs must be included here, not the library. This is similar to the heating system entry.

The following are completely optional and for record keeping purposes:

Optional blower door and zonal pressures
Optional pressure balance
Optional pressure pans












Baseloads

Water Heating


Most water heaters replaced in the weatherization program are health and safety replacements.

Always start by trying to find the water heat by doing a manufacturer and model number look up in NEAT. These are the first two drop down menus in the Water Heater tab.

The replacement option should be chosen from your supply library.















Refrigerators



Always start by trying to find the refrigerator by doing a manufacturer and model number look up in NEAT unless you have metered the refrigerator. 

Lighting Systems



Lighting systems is a very straightforward input section. Simply count the wattage and number of lights to be replaced and specify the replacement wattage. Additionally, NEAT will automatically recommend a replacement wattage if you fill in the existing wattage.

Health & Safety



This tab is for record keeping purposes only! If you want H&S measures to show up on the recommended measures report, use the itemized cost tab.

Itemized Costs



Itemized costs is used to describe both health and safety and incidental repair costs.

Health and safety should not have the “Include in SIR” box checked.

Incidental repair costs should have the “Include in SIR” box checked.

Utility Bills



In this section of the tool, utility bills can be entered into the audit to help “true up” the resulting energy use and recommendations. It is not a requirement to have utility bills entered into the tool to run an audit.



Photos



This section is simply for attaching photos to specific jobs. It is not often used because local agencies tend to have systems in place for photo tracking.

Measures
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Reports

Recommended Measures Report

The Recommended Measures Report is the most important report in NEAT/MHEA. In the Weatherization Assistance Program, it dictates what can and can’t be done in the house. It lists all recommended measures as well as their SIRs, dollar savings, and priority. This is one of the most widely reviewed reports when quality assurance is done on a home.
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Activity: Input Data Gathered From Site Visit And Run Audit


This activity is done using the data collected from the Field Visit and Audit Of A Single Family Home activity conducted on Day 1. This should be conducted as a very interactive session. Students may be assigned to work together in pairs. The instructor should circulate among the students to ensure they remain on track. 
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Class Questions: 

What condition did you enter the windows as?

How much insulation was in the ceiling?

Was it degraded?

How should we enter that into NEAT given what we know about the insulation R values from Day 1?


Distibute Windows Leakiness Guidelines.

Recommended use of this handout is to first ask students to give an opinion on the condition of the windows in the single-family home used for the field visit. After they answer, distribute Windows Leakiness Guidelines and discuss. 
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Time: 4 hours



Locations: Classroom and In-Field

Field Visit and Audit of a Single-Family Home






Day 3
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Time: 4 hours
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Activity: Input Data Gathered from Site Visit and Run

This activity is done using the data collected from the Field Visit and Audit of a Single-Family Home activity conducted on Day 2.

Conduct brief review of input screens. 
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Time: Afternoon (1 – 5 p.m.)

Location: Classroom and In-Field
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Mobile Home Assessment

Distribute and reivew student team assignments and Mobile Home Assessment PowerPoint. 

Review protocol for visiting a client home.

Review expectations for student accomplishments and data to be collected.  
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Field Visit and Audit of a Mobile Home

Review differences in weatherization for mobile homes. 






Day 4
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Time: 4 hours



Location: Classroom

MHEA Data Input 

Important items to be discussed in this section are Audit Information, Status, Shell, Heating, Cooling, Ducts/Infiltration, Baseloads, Health and Safety, Itemized Costs, Utility Bills, Photos, and Measures.

MHEA inputs, in general, are nearly identical to NEAT. The outline will point out the key differences to stress to students.

















Audit Information
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Select client

Same as NEAT

Name audit

Same as NEAT

Set length and width

This is the exterior length and width of the mobile home and takes the place of the square footage entry that is used in NEAT.

Set exterior wall height

This is the exterior wall height of the mobile. This is used by the tool to calculate volume.

Set setup library

Same as NEAT

Set fuel cost library

Same as NEAT




Status

Shows the last time the audit was run.

Shell

Wall

Wall entry is similar to NEAT with the exception that only one wall needs to be entered.
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Windows

[image: ]

Similar to NEAT with the exception of how the windows are assigned to a wall. In MHEA, one window can be assigned to multiple walls without copy and pasting.

Just as in NEAT, it is very important to use the Evaluate All option in MHEA. If you do not, the audit may be out of compliance. 

Doors
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Similar to NEAT with the exception of how the doors are assigned to a wall. In MHEA, one window can be assigned to multiple walls without copy and pasting

Ceiling
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This section is quite different to NEAT. Spend time going through the various options for Roof Type and Roof Color.
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Activity: Discuss the different kinds of roof types found on mobile homes. Pictures or the help menu can aid in this discussion (hit F1 when cursor is on roof type to bring up examples.)




























Floor

This section is quite different to NEAT. Spend time going through the various options for Floor Joist Direction, Belly Cavity Configuration, and Floor Joist Size.

Important Notes: MHEA will provide a bag count (e.g. how many bags of insulation it will take to fill the space) in the recommended measures report. In order for this to be accurate, the configuration must be defined correctly.
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Class Question: What type of belly configuration do you typically find in the field?





Additions

The additions section of MHEA is very similar to the NEAT input screens. All sections should be defined as you would for a site built house. This section is only used if there is a framed, conditioned addition.

Wall
Windows
Doors
Ceiling
Floor





Heating

Primary

The primary heating system should be described in a similar fashion to NEAT. The organization of the required fields is slightly different, but the inputs are essentially the same.
Two fields that are unique to MHEA are the Duct Location and Duct Insulation Location boxes. Most of the time in mobile homes, these two boxes will be Floor and Below Duct.


Secondary

Not always used but has the same basic inputs as the primary heating system.

Replacement

Describe the replacement just like you described the primary system. It is a good practice to describe a replacement even if one isn’t likely to be cost effective.









Cooling

Primary



The primary cooling system should be described similarly to the primary heating system. The only difference is the cooling efficiency metrics (SEER) replace heating efficiency metrics (AFUE).

Secondary

Not always used but has the same basic inputs as the primary cooling system.

Replacement

Describe the replacement just like you described the primary system. It is a good practice to describe a replacement even if one isn’t likely to be cost effective.













Ducts/Infiltration

Air and Duct Leakage

Whole House Blower Door

Identical to NEAT

Blower Door  Subtraction

Identical to NEAT

Duct Blower Measures

Identical to NEAT

Pressure Pan Measurements

Pressure pan measurements are a unique way to calculate duct savings in MHEA.

Review with the class the unique aspects of this methodology.



Duct operating pressures: This can be measured by taking a static pressure test. If the measurement is unknown, most residential duct systems are designed to operate at 25 Pa and this can be used.

Sum of Pressure Pan Measurements: This is the sum total of all pressure pan measurements in the mobile home. This should include all supply and return registers. 
The following are completely optional and for record keeping purposes:
Optional Blower Door and Zonal Pressures
Optional Pressure Balances
Optional Pressure Pans

Baseloads

Identical to NEAT



Health & Safety

Identical to NEAT



Itemized Costs

Identical to NEAT
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Activity: Input Data Gathered from Site Visit and Run Audit

This activity is done using the data collected from the Field Visit and Audit of a Mobile Home activity conducted on Day 3.
[image: C:\Users\brownca\Desktop\ISD Facilitator's Guide Icons\group.jpg]

Conduct an open discussion Q&A with students. 


[image: C:\Users\brownca\Desktop\ISD Facilitator's Guide Icons\talking.jpg]

Wrap up/end

Review the training objectives, ensure all questions are answered, and summarize the key learning points.
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