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CLEAN ENERGY@
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The revolutionary new way to

finance clean energy projects.

About the EnergyPro Handbook

This handbook is designed to be a resource for participating contractors in the Clean Energy Sacramento
program who are modeling home upgrades using EnergyPro. This guide will present the basics of
completing an energy simulation model in EnergyPro, communicate modeling-related program
requirements, and describe how to properly submit EnergyPro data outputs to the program.

The EnergyPro Handbook is organized to mimic the structure of the EnergyPro building tree. Additional
notes are included to highlight software features and tips, as well as program policies to keep in mind
while you are building and editing your energy simulation model.

The technical team at Bevilacqua-Knight, Inc. (BKi) developed this handbook based on the EnergyPro
modeling requirements of the Clean Energy Sacramento program, provided to them by the Ygrene team.
Any EnergyPro questions or issues that contractor participants confront during the initial months of the
Clean Energy Sacramento program should be emailed to Support@energysoft.com for direct program
support.

Orange text in the handbook indicates either an external website link or a link to the referenced section
within the EnergyPro Handbook. Click this text to access the referenced content. You can also click any
item in the table of contents to jump to that section of the handbook.
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1. EnergyPro software information

a. How to obtain EnergyPro

EnergyPro is developed by EnergySoft, LLC, a Novato, California-based energy simulation
software development company. To download EnergyPro, go to http://energysoft.com and
click EnergyPro on the top navigation menu. Download the EnergyPro software by clicking
Download the EnergyPro Version 5.1.

Home EnergyPro EPNews Downloads Firm Information ContactUs

ENERGY World Class Building Energy Analysis Software

S®FT

(___Epmformation @ EnergyPro Software

( Residential Modules ) EnergyPro Version 5

Download the EnergyPro Yersion 5.1 ENERGYPRO
Software available for download only. ./

( Monresidenital Modules )

NEW USERS ONLY
Order EnergyPro online via PayPal

b. Ygrene EnergyPro module

For the Clean Energy Sacramento program, energy models must be performed using the Ygrene
module which is available for no charge to participating contractors. The module must be
requested from Ygrene, EnergySoft cannot supply the software directly. A license key will be
emailed to you and will allow you to unlock the Ygrene module within EnergyPro.

c. Checking for updates

EnergyPro is updated periodically. Please check for software updates before performing
calculations in EnergyPro and submitting your project. These updates are free and take only a
few minutes to download to your computer. The final energy savings value will be based on
model calculations performed by the most recent version of EnergyPro available on the day the
project is approved.

To check for EnergyPro updates, go to Help in the menu bar and select Check for Updates.
2. EnergyPro process overview

a. Step 1: Model pre-upgrade conditions

Pre-upgrade conditions will need to be modeled in order to establish the existing energy use of
the home.

Clean Energy Sacramento: Residential EnergyPro Guide 5
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The instructions provided in section 5 describe how to establish the pre-upgrade conditions of
the home within the building tree of EnergyPro.

Step 2: Model proposed or final post-upgrade conditions

Post-upgrade conditions will need to be modeled in order to determine the proposed or final
energy savings achieved by the upgrades.

If possible, simulate your proposed and final post-upgrade conditions using one EnergyPro
model and incorporate your scope of work into the Alternatives tab of the Ygrene calculations.
See the Completing the Alternatives tab section of this handbook for instructions on simulating
proposed and actual post-upgrade conditions within one model.

See the Two-model simulations section of the handbook for specific conditions requiring a two-
model approach for estimating energy savings.

Step 3: Output reports and reporting energy data

After accurate pre-upgrade and proposed or final post-upgrade simulations of the home have
been created, modeled energy use (in kWh and therms) will be submitted using the Ygrene
energy report.

See the EnergyPro reports and reporting energy data section of the handbook for instructions
on submitting the Ygrene energy report.

The data submitted should accurately reflect the actual pre-upgrade and post-upgrade
conditions of the home. Any field verifications performed by the program will be based on the
data provided in the EnergyPro file and Ygrene energy report.

3. Residential Project Eligibility

a. Single family homes
Single family residential properties in the City of Sacramento are eligible.
Manufactured homes that are constructed on site and bolted to a concrete foundation are
eligible.
Mobile homes are ineligible.
A separate “guest home” or “mother-in-law” unit on the parcel is allowed in the program. It
should be assessed and modeled as part of the detached single family home on the parcel, so
long as the separate structure meets the requirements above. Any separate home must be part
of the residential property that is assuming the APM.

b. Multi-family homes
2-4 unit buildings that are owned by a single entity including duplexes, triplexes, and quadplexes
are part of this program.
Note: MF residential properties over 4 units are considered commercial. Any building over 4
units please refer to the Commercial Quick Start

Clean Energy Sacramento: Residential EnergyPro Guide 6
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C.

All units in any building must be located in one single parcel.
Additional rules/clarifications for duplexes, triplexes, and quadplexes:
a. All units in building must be owned by one entity
b. All units in building must participate in the upgrade
c. Projects will be reviewed only when all units are submitted

d. Surfaces adjacent to conditioned space cannot be modeled
Condos and townhomes

Condominiums are also eligible depending on ownership structure and HOA rules. In some cases
multiplex residential is considered to be commercial property (over 4 units).

Buildings with two or more units in which each unit is individually owned may be eligible.
Additional rules/clarifications for condos, individual townhouses, and halfplexes:
a. Not all units must participate in the upgrade

b. Surfaces adjacent to conditioned space cannot be modeled

4. Create a new EnergyPro file — Home Rating Wizard

1.
2.

Launch the EnergyPro software.
Check for software updates by clicking to Help in the menu bar and selecting Check for Updates.

Click File in the menu bar and select Home Rating Wizard and follow the instructions provided
by the wizard.

NOTE: The Home Rating Wizard is used to establish the basic parameters of the home being
modeled. Note that the building wizard will not necessarily capture all of the relevant conditions
needed to accurately model your existing home. Please ensure that all relevant fields have been
incorporated into the building tree once completing the wizard. See the list of Common
Residential EnergyPro errors to review specific areas that may require adjustments in the base
building tree.

5. Create a new EnergyPro file — New Residential File

1. Launch the EnergyPro software.
2. Check for software updates by clicking to Help in the menu bar and selecting Check for Updates.
3. Click File in the menu bar and select New.
4. Configure the software to automatically check for program updates on a weekly basis by
selecting Configure Updates from the Tools option in the menu bar, and selecting Weekly.
Clean Energy Sacramento: Residential EnergyPro Guide 7
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6. Building level: Whole house icon

EnergyPro tip: Expand the building tree

To view all elements in the building tree in the same view, click View, then
select Expand Tree.

Ip

= & & | 7 caloulate - €3 Contents
Building - DO8aCZ12

Praject Design D ata | Project Title | Designer || Lighting Des'

a. Project Design Data tab

1. Enter homeowner last name for Building Name.

Set Building Type to Existing.

Select the proper direction from the drop-down menu for Front Orientation.

a.

Select the compass direction for the Front of the home (the side of the house that faces
the street listed in the home address). This will ensure consistency across models and
during field verifications. These compass directions will be converted to degrees during
the calculation of the model (e.g., North = 0 degrees, East = 90 degrees, etc.).

In the Location section, click Select and choose the city in which the upgrade is
performed.

NOTE: Some cities appear twice on this list, for example, “Sacramento AP” and “Sacramento
CO.” “AP” indicates that a location is an airport, while “CO” is associated with the city office.
Select whichever location is closer to the home.

Building

Building - D0O8aCZ12

Fraject Design Data | Praject Title: || Designer || Lighting Designer || Mechanical Designer || Lltility || Outdoor || HEHS|
General -
@ HVAC Spstem Building Name: [pogacziz | peation
L Zone 1 — Country:  UNITED STATES
é—.ﬁ. Zone 1 Building Type: | Eisting w | o
o Shate: California
Py Frontwal Job Mo DOgaCA12
- City: Sacramenta CO
':E window I Front Orientation: |D v| I 5
] User Defined Edit Select
G Daor Ratation: 0
%, Rightwal
L W g Murnber Of Dweling Uriks: =
TYalaTalalrl o
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b. Project Title tab

1. Inthe Project section, enter the homeowner name and installation address.

Building Building - D0O8aCZ12

b Praject Design Data | Project Title | Designer ||m"m" Utility || Outdoor || HEHSl
é_‘$ DHW Froject
E— @ HVAC System
é_-ﬁ Zone 1 Mame: |PIF' prescriptive hame |
Ii_"—ﬂ' Zone 1 Address: |123 Fdain |
[ FrontWal City: |anyt0wn |
L9 zotee [
H Coor
. Right wall Femarks:

c. Designertab

1. Enter the name of the person building the model. Enter the contracting company’s

contact information.

Click Add to Contacts to save this contractor information for use in future models.

Building Building - D08aCZ12

"—i.'/ | Project Design Data || Project Title| Desigrer | Lighting Designer || Mechanical Designer || Lltility || Outdoor || HEF|8|
& B onw -
Desigrer
= @ wic s
é—:_-: Zane 1 Mame: |Scott Fable |
é—."’_ Zone 1 Compary: |CPBCA | [ Add to Contacts ]
fo Front wal Addiess:  [1000 Brodway #410 |
tﬁ Window City: [Dakland |
E Door State: ca | Zip: [94607 |
1% Riight /sl Telephone: [510.444.8707 521 | Fax | |
I_ "
E Windaw E-Mail: |scott@cbpca.org |
%, RearWal
I—m “findow
d. Utility tab

The Utility tab is not used in the Clean Energy Sacramento program.

NOTE: Incentives in this program are based on modeled energy savings, rather than utility
bill cost savings. Though you are asked to provide 12 months of past utility bill data to the

program, you are not required to enter these data into EnergyPro.

e. HERS tab

1. Enter the specifications and select the correct designations from the drop-down menus
for all relevant appliances: Inside Refrigerator, Garage Refrigerator (or second
refrigerator), Dishwasher Energy Factor, Range type, Washer Location, Dryer Location,

Dryer Type, Swimming Pool, and Spa.
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NOTE: EnergyPro requests only the presence of a pool/spa, the designhated heat source for
the pool/spa, and whether the pool has a cover. You cannot specify the pump efficiency or
heating schedule. If the home being upgraded has a pool or spa, this needs to be reflected in
the EnergyPro model in order to accurately calculate the existing and final energy use in the

| Project Design Data | Project Title | Designer || Lighting Designer | Mechanical Designer || Utiity | Outdoor| HERS

| 7/o500011 Y e — - sio | b bl |k

| | Quant | Type Location Coi

Khiyn
[ 0] ki

Energy Factor

[Gas Mo Pilat v|

| In Conditioned Space L |

| In Conditioned Space w |

Sutdeer Lighting 4 4 |0 A I e

Quant | Type Location Co

Gas heated with cover
Gas heated with no cover
Solar or not heated
Electric heated with cowver

home.
Building Building - DO8aCZ12
.\'I
L
& i oHw
= @ HVAL System Diate of Rating:
é_‘“gﬁ;; Zone 1 Rater ID:
é—“’-‘ Zone 1 Ingide
Refrigeratar:
H—J—"bﬂ Front 'w all Garage
wind Riefrigeratar:
':E e Dishwasher:
H Door
Range:
== Right wall
|_ ‘Washer Location:
E “window
Diyer Location:
E- Rearw/all
I—E Windaow
- Leftwal Swimming Pool:
I—E “window Spa
—‘W Raized Floor 1 wel Purp
Eﬁ_@ Roof
|

Electric heated with no cover
S

To earn credit for upgrading an existing single-speed or two-speed pool pump to a variable-
speed pool pump, indicate the pre-upgrade and post-upgrade pool pump conditions when
submitting your project. The electricity savings credits will be calculated independently,
rather than in EnergyPro.

Any fixtures that will be replaced with high efficacy (e.g., pin-based, low wattage)
fixtures as part of the upgrade scope of work should be entered here. Under Indoor
Lighting and Outdoor Lighting, enter the number of fixtures to be replaced by
clicking on the yellow “+” and entering the lighting specifications.

NOTE: Only lighting that will be replaced with high efficacy (e.g., pin-based low wattage)
fixtures should be entered in this location. EnergyPro calculates a default base lighting load
based on total home area and number and types of rooms, so only the lighting being
replaced should be incorporated into the model. Savings associated with screw-in CFLs
cannot be reflected in the energy models for this program.
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7. Plant level: DHW icon

To add a domestic hot water (DHW) system to your EnergyPro model, right-click the whole house icon and

select Add Plant.

Click the new Undefined Plant icon, and rename the DHW system in the Name field on the Heating Hot Water
tab according to your naming preferences.

a. Heating Hot Water tab

The heating hot water tab is used when you have a house that has a designated boiler providing
the heating hot water to the house, and a separate designated DHW providing hot water to the

house.

b. Domestic Hot Water tab

1. Inthe Hot Water Boiler section, set Type to Existing.

| Heating Hot 'water || Chilled Water | Hydronic | Domestic Hat'Water | Renewables | Exceptional |

4 D0BaCA12

=

C System

é—@ Zone 1
é’—"‘"‘: Zone 1

Building

[ Multi-Family Central System

DHw Broiler

Type: | Existing b |

Existing

Baler | Standard Gas 50 gal or Less @ )(
tuiltiplier: 1 E

Combined Hydronic Piping
Fipa Length: ljl feet
Pipe Diameter: inches

Insulation Thickness: inches

Monitored System

Click the magnifying glass icon to open the DHW system library.

a. Select the piece of equipment from the library that best matches the existing home
equipment. It may be best to select a default DHW (listed as Standard Gas 50 gal or

less, Default Gas Prior to 1999, Default Tankless, etc.).
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Click the yellow “+” to make a copy of the default equipment in the library.
Rename the copy in the Name section (e.g., Homeowner Last Name: Existing
DHW).

Adjust the Heating Type, Volume, Input, and Energy Factor inputs to accurately
reflect the existing equipment. Click OK.

NOTE: Any hot water heater with a 2 gallon tank or less is considered tankless.

NOTE: If you are unable to retrieve the actual equipment specifications from the
equipment tags, reference the vintage tables provided through the program.

NOTE: For storage DHW heaters over 75,000 BTU, contractors must input the Recovery
Efficiency and Standby Loss within the equipment specifications. Program defaults of
0.76Recovery Efficiency and 0.025 Standby Loss should be used if unable to determine
the equipment specifications. The Standby Loss can be 0 only for tankless water
heaters.

Butding Plant - DHW
Haatg Hot Warey | Dhiled Wt | Huborko Domewnc Hot Woel | Rleresasbies | Exceptiony
B O0uatz12_ 2010 081l
— o T MNowwx Slandyd Gan W 0o o Leie
=== mm
S4n m m 0s
Fiheen A VAPSEET 0 000 s | ] Ve 3] palons |_Coerl |
ADSrnELIrS (1= LRI s or 000 B
AQSHRNELIFIE 108 1120 0= RS 85%
AD SemhE IS 150 510 oy
AQ SRNELIFD 189 ] om e T B
AQ SrahFEC T w08 15,50 0% Standy Lomx
A0 SPnFECES &0 1m0 e ot Loy
AD SedhFECE0 02 1548 0z SNEFAY T8
A0 SHNFECIN 1180 107w =)
Laaer NHOSREG L) 0e 200000 0s3
Laset SOMOMLOOAL) ne T 0
Lasss HIWIFIM2100 0o 100 000 0.0
Lasss M SEONAL) e 124000 neo
Laset AHIERDIAL| 0o 160,000 0%
Laass ANZSOIN) 06 26 000 040
Lasi HH TG NI 28 0o 2500 o0
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EnergyPro tip: Multiple DHW systems
1. Same fuel type, same specifications

If a home contains multiple DHW systems with identical fuel type and
specifications, use the Multiplier function and set the model to the appropriate
number of water heaters

2. Same fuel type, different specifications

When there are two or more DHW systems with the same fuel type and both
are serving the entire home, enter the average Energy Factor, Volume, Input,
and Recovery Efficiency for all systems. Set the system multiplier feature to
reflect the number of systems.

Example: DHW #1 has an Energy Factor of 0.525 EF and DHW #2 has an Energy
Factor of 0.575 EF. Enter an average Energy Factor of 0.55 EF and set the
Multiplier to two systems.

\t} Rated Home

Lo

| Heating Hot Water | Chiled Water | Hydronic | Domestic Hot Water

DHW Boiler
E— @ HVAC System Type: [Ex:sng v]
é—s Zone 1 e
\!—)—;"} Room 1 Existing Boiler: | Standard Gas 50 gal or Less & X

Multiplier:

3. Different fuel types, or both tanked and tankless

When a home contains two or more DHW systems with different fuel types
and/or a mixture of tanked and tankless heaters, they must be modeled such
that each DHW has a dedicated zone it serves within the model, with accurate
wall area, floor area, roof area, windows, bedrooms, and kitchens associated
with each zone as found in the actual home.

If a home has multiple DHW systems but only one HVAC system, make a copy of
the existing HVAC equipment so the base building tree shows two HVAC
systems. The software calculates the heating/cooling load primarily based on
volume of conditioned space associated with that system, and having a
duplicate HVAC system to enable the correct DHW zones will not negatively
impact the energy model. If you cannot determine the dedicated DHW zones or
both systems serve the home in parallel, simply split the home area in half and
dedicate 50% of the home area to each DHW.

a. Add a DHW system by right-clicking the whole house icon and selecting Add
Plant. Add as many unique DHW systems as needed based on the
instructions provided above.
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b. Click each newly added Undefined Plant icon from the step above, and on
the Heating Hot Water tab rename each system using the Name field. For
clarity, we recommend naming each DHW to indicate the system type
and/or zone served within the home (e.g., “Tankless: Guest Bath”).

c. Under each DHW zone, enter the appropriate home assemblies and
equipment as found in the actual home. Accurately indicate wall area, floor
area, roof area, windows, number of bedrooms and kitchens for each
zone; this information will determine the energy use load associated with
each DHW.

d. For homes with multiple DHW systems but only one HVAC system, you still
need to enter an HVAC system for each DHW. These duplicate systems will
be an identical copy of the original existing HVAC system. Right-click the
Plant level and select Add System.

L .F-I: Edit Vaeva Tools Windew Help
PRUSH saada"A A

_'/ Undebnec
|

¥ Calculste « & Conterts

| Heaing Hat Water | Chiled Waster | Hydronic | Domestc Hat Weter | Renewabies

: . DHW Boder Contined
= @ Ewtng HVAC i —_—

i Zore 1 Tyoe Eang Poe Lan
L™ Roon Bxatng Boder | Sanded Gas oW erbems 11 X

Ewstng DHW copy

S~ @ Ewstng WAL copy A 1
g
S Zora 1 copy
g Foon M) Fardy Cactrad Systeen

e. Within each duplicate HVAC System, select the same piece of equipment as
identified in the original selection. Set all Distribution tab inputs (e.g., duct
insulation, duct leakage, duct location) to match the original system.

f. Set the Thermostat setting to No Setback in the Residential tab.

g. Inthe HERS Credits tab, split the total existing infiltration among each HVAC
zone. See the HERS Credits tab section below for information on how to
correctly split this infiltration among multiple HVAC zones.

NOTE: If you are unable to determine individual DHW zones for multiple DHW
systems in situation #3, divide the home evenly among each zone. For example,
a home with two DHW zones would be split in half.

NOTE: If the existing home has a hydronic system and you are upgrading to a non-
hydronic system, or vice versa, this system will need to be simulated using two
EnergyPro models. See the Two-model simulations section of the handbook for
instructions on how to model a hydronic system.
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c. Renewablestab

NOTE: This section of the building tree is only for existing systems, and any newly installed

systems will contribute to the modeled savings through the Alternatives tab inputs.

1. If there are existing solar DHW, solar thermal, or PV systems already incorporated into the
building’s operation, they must be entered in the Renewables tab to establish the baseline
conditions for the home’s energy consumption.

a. For Solar Space Heating, enter the percentage of space heating load that is met by the
solar space heating system. See Chapter 5 of the state’s Residential Manual for the
guidelines to calculate annual solar performance.

b. For Solar Domestic Hot Water, enter the percentage of domestic hot water heating load
that is met by the solar water heating system. See Chapter 5 of the state’s Residential

Manual for the guidelines to calculate annual solar performance.

c. For existing on-site electricity production, follow the instructions provided in the

EnergyPro Help section.

i Click Help from

the menu bar, then select Contents.

ii. Select Building Tree in the left column, then select Plant Element.

iii.  Click Renewables Tab at the top of the help page. Scroll down to the Electricity

Production section and follow the instructions provided by EnergyPro.

e NOTE: Download the CEC’s PV calculator here:
http://www.gosolarcalifornia.ca.gov/tools/nshpcalculator/download_calculat
or.php

Building Plant - DHW
__i/ D0GaCz12 Heating Hot Water | Chilled " ater | Hydronic | Domestic Hot Water| Renewables | Exceptional
é_—ri@ Solar Space Heating Electricity Production
E— @ HWAC System
é—f_@ Zone 1 Met Solar Fraction: = DC Rating: ljl Kw TDV:EI kBtudft-pr
é— 7 Zone =
H—J—""‘ ., Frontwal Solar Domestic: Hot 'water Manth [Fl:r\?\?mctlon [[m:aand Cost
':E Window Met Solar Fraction: % 0 0.0 $0
H Door Feb [ 0.0 $0
%, Right wial Mar o oo 40
L window At 0 an %0
== Rearwall May i 0o $0
1 J ] 0.0 0
l—@ windaw o i
Jul 0 0o $0
== Left'wall "

8. System level: HVAC icon

To add an HVAC system to your EnergyPro file, right-click the DHW icon and select Add System.

Click the new Undefined System icon, and rename the HVAC system in the Name field on the General tab

according to your naming preferen
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a. Generaltab

1. Inthe System Details section, name the HVAC system.

Set System Type to Existing.

Building System - HVAC System

& D0SaCz12 General | Distribution | Residential | HERS Credits | MECH-2|

System Details

Name: |HVAC System }

é»—" Zone 1 System Type: [ Existing v| {
%, FrontWall

':E Window
g Door

%, Right'wWall
|5 E Window [[] Use Supply Air Temperature specified in Central System for Load Calculations.

Existing System: | D0Spmod_American Standard, Inc. ﬁl b \/’,
4/_

Multiplier: 1.00 e

Click the magnifying glass icon to open the HVAC system library.

a. Select the piece of equipment from the library that best matches the existing home
equipment. It may be best to choose a default unit (listed as Standard FAU/AC, High
Efficiency FAU/AC, Electric Baseboard, etc.).

b. Click the yellow “+” to make a copy of the default equipment in the library. Rename the
copy in the Name section (e.g., Homeowner Last Name: Existing HVAC).

c. Adjust the System Type, Heating Type, Furnace Type, Total Output, and Efficiency
inputs to accurately reflect the existing equipment.

‘l "i”.u 30 A B - Mgt o |
o ]l Nt Tyee Wew  Hewfd  Coo Cod 611 ] [ Feuiy | Coding | Contuls | Oudoon &5 | Farve | Eveco sbe Coving | Gurves 5
Al Corte IMOAGU A8 Pachagedrtt ABOO SINARE 261000 10BEER Nose: |Cte GHUTO0EAN Proeet Cisk e

Corsm ABLOADNEN  Pochaged W1 | NEU0 AALE 261,900 10 8EER [T
Covbr SHOAGS 38 Packaged D MBI SAFLE 298000 100EER Sytan Tome: | Podaged Q¢ % Clects - [ Corcnt |
Corwe ABUOAMESE  Pachaged W1 HE000 WS AFLE 298000 100EER Hasteyg Cod Ht W
Cony SOUT-HE  Packaged X SAMD 8% ARE 770 11 0EER HeowgTpe (GmFumace
Corsm AHIOU7.56 W Pachaged WT W0 MIARE  J7%0 B5EER Amsetoe [Con v et
Cos ABUOUR-5%  Packaged0 | QS0 WAANE [0 1 OLER Cltamit Do
Cirter 43000055 v . -Fachaged W1 WQE0 WIARE ;0 11 0EER Q Glectis Deks ¥

. Toksi Ot 200000 | Shade & Hairaiie
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Corw ABLODZ-58  Packaged 004 WA KEAFE 121,50 11 OFER Sigthy Tare EL ¥ @) Narw
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On the Cooling tab of the equipment selection window, adjust the Output, Sensible,
SEER, and EER inputs to accurately reflect the existing equipment. Click OK.

NOTE: If the home has no cooling system, enter 0 BTU/hr for the Output and Sensible fields.

NOTE: If you are unable to retrieve the actual equipment specifications from the equipment tags,

reference the vintage tables provided through the program.
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EnergyPro tip: Multiple identical HVAC systems

If there is more than one existing HVAC System and they have identical
specifications, you can set the Multiplier to the number of identical systems in
the home. This is recommended in lieu of entering multiple HVAC systems icons
in the model.

See the Two-model simulations section of the handbook for instructions on
how to model multiple post-upgrade HVAC systems with varying specifications.

NOTE: If the existing home has a hydronic system and you are upgrading to a non-
hydronic system, this system will need to be simulated using two EnergyPro models. See
the Two-model simulations section of the handbook for instructions on how to model a
hydronic system.

b. Distribution tab

1. Set Distribution Type to Existing.

Indicate correct Heating Distribution and Cooling Distributions types.
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Building System - HVYAC System

414 DOsaCzZ12 | General | Distibution | Residential | HERS Credits | MECH-2|
L Bow
&éfq BT
SN Zone 1 ”
- Heating Distribution: | Ducted L | Duct Leakage not Werified
é’—.f" | Zone 1
N Cooling Distributior: | Ducted ~ Sealed Ducts with Leakage erified
e Frontwall
':E \window Duct Location: Attie, Ceiling Inz, vented v Low Leakage AHU or HERS || Leakage Verified 2% %
H Daor Duack Insulation: 0| B-value () Ducts in Conditioned Space with Leakage Yerified
1%, Rightwall [ < 12 feet Duct in Unconditioned [] Measured Duct Surface CFM25 ljl cfm
1 s =l

Select the correct Duct Location from the drop-down menu. The model assumes all duct
runs in the house are in this location.

Enter the existing Duct Insulation R-value.

NOTE: See the Completing the Alternatives tab: HVAC Distribution section for how to model buried
ducts.

Click the Low Leakage AHU or HERS Il Leakage Verified radio button and enter the percent
measured total duct leakage. This should be based on the duct pressurization results in
CFM25 and the measured air flow of the system.

NOTE: The Clean Energy Sacramento program requires the reported duct leakage percent to be
measured total duct leakage. The duct leakage percent should be based on the values you collect for
measured system airflow and measured total duct leakage

Building System - HVAC System
i} D03aCz12 General | Distribution | Residential | HERS Credits | MECH-2|
Lo
& éE pr— Eisting
one ”
T Heating Distibution: | Ducted | © Dust Leakage not Veriied
é—."‘ | Zone 1
N Cooling Distribution: | Ducted w | (O Sealed Ducts with Leakage Verified
) Frontw/all
Q \Window Diuct Location: Attic, Ceiling Ins, vented w!| & Low Leakage AHU or HERS |l Leakage Yerfied 2485 Bl
E Door Duct Insulation: 0| B-value T Ducts n Conditoned Space with Leakage Yenfied
1%, Rightwal |:| < 12 feet Duct in Unconditioned |:| Meazured Duct Surface CFM25 ljl cfm
|
Clean Energy Sacramento: Residential EnergyPro Guide 18

Developed by BKi, Version g/11/12



Program policy: Ducts with asbestos

Clean Energy Sacramento will not require a duct blaster test on ducts with
asbestos. If you elect to hire a qualified asbestos abatement contractor, this
portion of the work will be covered within the project cost. If you replace the
ducts, then you should indicate this in the notes field of the job report. If you do
nothing to the ducts in the job, just note that you did not test the ducts because
of the presence of asbestos.

If you cannot test the duct work because of asbestos, the pre-upgrade leakage
in the EnergyPro model should be derived from the Title 24 default listed in the
vintage table: 28% for homes built before 2001, and 22% for homes built in
2001 or later.

The fraction on the vintage table refers to the fraction of supply and return flow
that stays within the system. If the table indicates .86, for example, then .14 of
each run is lost due to If the supply and report runs lose 14% each, the total loss
is 28% of total flow.

c. Residential tab

In the Residential Features section, confirm that the Thermostat is set to Setback on the drop-
down menu.

Program policy: Select Setback for Thermostat setting

This is required for all projects due to required defaults to offset varying
homeowner behavioral characteristics. This requirement will be implemented
by the energy model reviewer if the file is not submitted with Setback selected.

Building System - HVAC System
b D0Bacz? | General | Distribution | Residential | HERS Credits | MECH-2|
é_g DHw Rezsidential Features
ES (- JH! sstem
é_& Zone 1 Thermostat: | Setback v |
é—"‘ Zone 1 Hydronic Space Heating: |None v|
15 Front wal House Wrap Credit
t@ window
H Door Lovwrize Fesidential Mechanical YWentilation
B Rightwal Supply: EI cfm Pawer: ljl watts
|—5 Window
Exhauszt: ljl cfm
1%, Rearwal
L E Window Leave inputs at zera to use the default ventilation values.

d. HERS Credits tab

1. Enter the blower door test in the HERS Credits tab. In the Building Envelope section, set the
Building Leakage Testing drop-down menu to Airflow.
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Set the Building Leakage Type to Existing.

Enter the blower door results (CFM50) in the ¢fm field.

Building Systemn - HYAC System

J‘_} D08aCz12 | General | Distibution | Residential| HERS Credits | MECH-2|

HWALC Measures
[ Werified Refrigerant Charge or Charge Indicator Dizplay

[ Verified Air Candiiorer EER Verified EER also available for

[ Verfied Coning Cal Aitfow nonresidential lce Storage A/C

spstems,
“Werified Fan Energy
Werified Cooling Size
[+, Right W al
|_ .
E windaw Maimum Capacity: 90332 Btwhr  Maximumn Power: 9033 watt
G Rearwal ; M awirmum may be based upon
- Proposed Capacity: 62000 Btufbr  Proposed Power;  8.000 watt : s P
L E’ \Window Capacity or Power
B Leftwal Building Envelope
L E Window [] Quality Insulation Installation
—‘w Raized Floar Building Leakage |Airf|0w vl
Testing:
—J‘ Foof o
= oo Building Leakage Type: | Eisting R |
Specific Leakage
Ares CFi50
Exizting Tested Walue: fE410.000-f8 ann| cfm
New Tested Yalue: 18] eA0000e [ 0]cm

EnergyPro tip: SLA to CFM50

If you are able to obtain air infiltration only as specific leakage area (SLA), you
must convert that SLA measurement to CFMS50 for the EnergyPro inputs.

SLA = 3.819 x (CFM50/CFA)
Where:

CFMS50 = the measured airflow in cubic feet per minute at 50 pascals with air
distribution registers unsealed

CFA = conditioned floor area (ft?)
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EnergyPro tip: Building leakage split between two or more HVAC systems

1. If a home contains multiple identical HVAC systems, use the multiplier
function and indicate appropriate number of systems in the home. In the
HERS Credits tab of the HVAC system in the building tree, enter the total
CFM50 for the entire home. On the Alternatives tab, the building leakage
(in CFM50) should reflect the post-upgrade building leakage for the entire
home.

2. If home has multiple HVAC zones, the existing building leakage for the total
home should be split among each HVAC zone based on the proportion of
conditioned floor area each system serves. The total post-upgrade CFM50
should be divided by the number of zones and then entered into the
Alternatives tab.

3. Click the first HVAC icon in the existing building tree and go to the HERS
Credits tab.

4. Set Building Leakage Testing to Airflow and Building Leakage Type to
Existing.

5. Calculate what percent of the home’s total conditioned floor area is part of
that HVAC zone.

6. Multiply that percent by the home’s total existing building leakage (in
CFM50), and enter the result in the CFM50 field.

7. Repeat the above steps for each HVAC zone. The sum of the building
leakage for all zones should equal the home’s total building infiltration.

Example: zone 1 = 400 ft*, zone 2 = 600 ft*; total building leakage = 2,000 CFM50

a. Zone 1 represents 40% of the total home area (400 ft>/1000 ft). Therefore,
the infiltration entered under the HVAC System 1 should equal 40% of the
total infiltration, or 800 CFM50.

b. Zone 2 represents 60% of the total home area (600 ft?/1000 ft*). Therefore,
the infiltration entered under the HVAC System 2 should equal 60% of the
total infiltration, or 1200 CFM50.

NOTE: Divide the air infiltration values using the same technique for three or

more HVAC systems.

9. Zone level: Multiple rooms icon

To add an multiple-room zone level to your EnergyPro, right-click the HVAC icon and select Add
Zone.

Click the Undefined Zone icon, and rename the zone in the Name field on the General tab according
to your naming preferences.
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a. Generaltab

1. If you are modeling a multi-level home with more than one floor, you will need to verify that
the Floor Number input is indicated correctly. First floor should be set to 1, second floor set

to 2, etc.

General | Ltghlm_g I VMecvhanircaiJl écheduieé_

i} D08aCZ12

:.i_)—"‘ .. FrontWwall
':Q Window
g Door
=—" ., Rightall
‘—E ‘Window

=—" ., Rearwall
I—Q Window
== Leftwall
L Window
¥ Raised Floor

Zone Details
Name:
Zone Type:

Occupancy:

}Zone 1

(Condioned v

‘ Single Family

90.1 Ltg Occupancy: {éhilvckliﬁg.)\rear .6brrﬁil6ry

IFIoor Number: ‘1 =
Rotation: | Uﬂ

Vertical Muliplier. 1.0 2]
Horizontal Multiplier: ‘Tlflfli;

Display Perimeter:

v |

North, East, South  West

[ 0 i feet | feet

10.Room level: Single room icon

To add a single-room zone level to your EnergyPro, right-click the multiple-room zone icon and select Add

Room.

Click the Undefined Room icon, and rename the zone in the Name field on the General tab according to your

naming preferences.

a. Generaltab

Enter the Area for this HVAC zone of the house. If it is a single zone home, then this area
should reflect the total conditioned space area. If the home has multiple HVAC zones, this
area should represent only the conditioned space associated with this zone.

Enter the Ceiling Height. Ceiling height is typically 8 feet, but this number should be verified
for all floors or zones in the model.

Set Type to Existing.

Enter the Year Built. This value can be adjusted for each zone if there is an addition that was
constructed after the original house was built.

Indoor temperature settings are an important aspect of the model and can impact the total
savings. The modeling for this program is not currently calibrated to the actual homeowner
utility bills, so there is a need to standardize the homeowner behavior across all models to
maintain consistency for all incentives. The required temperature defaults are:

Winter Indoor Temp set to 70 degrees
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b. Summer Indoor Temp set to 78 degrees

Building Room - Zone 1
\t} D08aCZ12 General ilnﬁltration | Dccupant | Receptacle/Process | Domestic Hot Water | Exhaust Fan || Lighting|
- B oHw ’
E— @ HVAC System Namme: |Zone 1 | _
é—q Zone 1 Area: 1824 & g ;
Ceiling Height: [ 8! feet J
=%, FrontWall — -
4 Type: l Existing v
':E ‘Window —
ilt: 1977 &
H Door Year Built: I v
S Right Wall Winter Indoor Temp: 700 °F
L E Window Summer Indoor Temp: 7§| °F
——/%. Rear'wall

b. Occupant tab

1. Enter the Number of Kitchens and Number of Bedrooms for that zone. EnergyPro enters a
default of 1 Kitchen and 3 Bedrooms for each zone, so room quantities need to be entered
manually if the home has different numbers of rooms. If a zone has no bedrooms or
kitchens, enter 0 for the number of rooms.

Building Room - Zone 1
b D02aCz12 General | Infitration | Occupart | Feceptacle/Process || Diomestic: Hot W ater || Exhaust Fan || Lighting|

&2 oHw .
Morrezsidential
= @ HYAL System
ﬂ Zome 1 Occupant Density: 33333 | fBloce
él—"-‘ Occupant Sensible: Btuthr-oce
LJ':’_"""ll Front wall Oecupant Latert: Btushr-oce

':g Window Wentilation: Ijl cimfocc
[Croor

-5 Flight '/l Residential

LE Window Mumber of Kitchens:

-8y Rear v/al Mumber of Bedrooms:
l—a “window
E— Left wial

NOTE: These room totals must be entered correctly. EnergyPro incorporates these room
totals into the energy base load calculation.

11. Assembly level: Slab, raised floor, exterior walls, roof

a. Slab-on-Grade
1. If the home has a slab foundation, right-click the room level icon, place the mouse over Add,

and select Slab-on-Grade from the list of assemblies. Click the slab-on-grade icon.
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2. Enter the Area of the slab.
3. Set Surface Type to Existing.

4. Enter the linear perimeter of the slab for Ext. Perimeter.

Building Slab On Grade - Slab-on-Grade
[§ 4 D0gacz12 General | Theimal Mass |
2 oHw [
E— @ HVAC System Name: |Slab-on-Grade [
S8 Zone Srns 1830 e
£t Zone 1
' Surface Type: Existing v
H—J—N Front Wall
':s o Existing Assembly: I Slab On Grade ﬁl x
E Door
e Right wal Ext Perinet ket
LE Window
=", RearWal
L. E ‘Window
== Leftwall
L window
—{‘/ Roof

b. Raised Floor

1. If the home has a raised floor, right-click the room level icon, place the mouse over Add, and
select Raised Floor from the list of assemblies. Click the raised floor icon.

2. Enter the Area of the raised floor.

3. Set Surface Type to Existing.
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44 Dosacz12 General | Themal Mass|
- B orw
E— @ HVAC System Name: !F!aised Floor ]
é)—@ sl Area: —0| f&
f_l)—"” Zone 1
Cl)—"\.‘ Front Wwall Suitace Tipe: [W’ S |
': E Window Exxisting Assembly: | Uninsulated Raised Slab Floor E X
H Door
==, RightWall
L window
==, Rear'wall
I—E ‘Window
== Left'wall
l—E ‘Window
—{? Roof

4. Click the magnifying glass icon to open the floor assembly library.

a. Select the default floor assembly from the library based on the age of the existing home.
Select the correct floor designation (Default Floor Crawispace or Default Floor No

Crawlspace).
Building Floor - Raised Floor
§ 92
é—@ P4 4 of 17 | b Bl | 4R K | A& % |l Export ~ 3 Import -
M ame Type  RMah 1I-Fac Const Jad Component Description
R0 Floor Crawlspace Floor | 10.3| 0.097 |woodFr.. |4.4.. || MName F-13 Floor Crawlspace
Fi-0 Floar Mo Crawlspace Floor 42| 0238 wWoodFr.. |44 Type: Floor
F-11 Floor Crawlzpace Floor 2004 0.045 woodFr.. |4.4. Construction:  “Wood Framed w./Crawl Space
Fi-11 Floor Mo Crawlzpace Floor 141 | 0.071 "woodFr... |4.4. Drezcription: 16" OC, 248 L‘%ﬁ
Fi-13 Floor Crawlzpace Floor 21.7| 0.046 wiood Fr... |44 I naulation: R-19 Jd 44144
Fi-13 Floor Mo Crawlzpace Floor 15.6| 0.064 woodFr.. |4.4. CRRC-1 Certified Rodfing
F-19 Floor Mo Crawlzpace Floor 208| 0.0458 'woodFr... |4.4. B T Lightweight (< 5 /<1
R-22 Floor Crawlzpace Floor 294 0,034 woodFr... |4.4. Aged Solar Reflectance: m e lﬁ‘
R-22 Floor Mo Crawlspace Floor 227 | 0.044 wWoodFr.. |44
R-30 Floor Crawlspace Foor | 57| 0028 woodFr. 44 || e
Fi-30 Flocr No Crawispace Floor | 234 0,03 |'wWoodFr. | d4. HrapespbEiEE s L b ol ek
Urinsulated Raized Slab Floor ﬁDDI 37| 0265 | Concrete... | 4.4.. 14150 Attic:Vert Fercentage ofYents High: EI
Drefault Floor Crawlzpace Prior to 1991 Floor 10.3| 0.097 woodFr... |4.4. etz rteer [mauleiam I e Prope
Drefault Floor Crawlzpace 1992-Prasent Floor | 21.7 ) 0.0ME WwoodFr.. | 4.4, R R Heat [
Eetau:f :DDI :0 EfaW!SDaCE i::;t: 1 991L E:DD[ 123 2 ii? \\’:\‘:Wj E[ j :1 Insulation: EI Ri-value Insulation: ljl Fi-value 1I-Fac
Thickness: ljl inches | Thickness: ljl inches Fi-/al
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or | Congt, Twpe

97 |'wood Framed...
38 % ood Framed...
43 %/ ood Framed...
71 |%food Framed...
48 |/ ood Framed...

od Framed...
43 % ood Framed...
34 |wfood Framed...
44 |"/food Framed...
28 |wood Framed...
34 % ood Framed...

£

o

97 |"ood Framed...
48 |/ ood Framed...
38 % ood Framed...
£4 | % ood Framed...
37 |Wood Framed...
37 | ood Framed...

c. Exterior Wall

Concrete Rais..

NOTE: A raised floor must be at least 18” above grade to be modeled as a raised floor
with a crawlspace. Select a floor assembly with no crawlspace from the assembly library

if the raised floor is not at least 18” above grade.

NOTE: Floor area over garages or cantilevered floor area exposed to the outside should
be included in the model. Enter these assemblies within the correct zone in the building

tree and name the assemblies accordingly (e.g., “Over garage,

n o«

Over carport,” or

“Cantilevered bedroom”) to distinguish this floor area from the actual home foundation.
Use the following default assemblies from the assembly library for these types of floors:

Jad

447-.
4.4.2-.
4.4.1-.
442
447-.

4.4.2-.
447-.
442
447-.
4.4.2-.
446
447-.
447-.
4.4.2-.
4.4.2-.
447-.
441

Floor over garage: R-0 Floor With Crawlspace
Floor over carport: R-O Floor No Crawlspace
Cantilevered room floor: R-0 Floor with Crawlspace

Component Description

1 arne:

Type: Floor

Construction:

Description: 16" 0C, 2=6
I Irzuilation;

GRER

CRREC-1 Certified Roofing

Aged Solar Reflectance:

F-13 Flaor Mo Crawlzpace

Wood Framed w/o Crawl Space

4.4.2:83

0.2| Thermal Emittance: 075

Airzpace between Roofing & Foof Deck

1150 Athc: Vent

Added Inkerior |nsulation

Frarming: Hane
Insulation;

Thickness:

1| R-value

Added Exterior Insulation

Framing; MHane “
Izl ation: 0| R-value
Thickness:

..
g
“\‘x Py "1’ |
Ry LTI ()
H\:\H ,.J"’IJ .I\: 1)
I'“'U Y
|'I'l(
Properties
Heat Capacity: 0.0 Brufe-EF

1. Right-click the room level icon, place the mouse over Add, and select Exterior Wall from the
list of assembilies. Click the exterior wall icon.

2. Enter the Area of the exterior wall.

3. Set Surface Type to Existing.

4. Set Orientation to match the compass direction the wall faces.

NOTE: Wall orientation is not updated automatically if building orientation is changed. Update each
individual wall’s orientation manually if the building orientation is changed.

5. Tilt should be set to 90 if the wall is vertical.
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Building
| DOBaCZ12
L B oHw
E— @ HVAC System
é)—@ Zone 1

G- Zone 1

M Front Wall
Hy .
i

'Wall - Front Wall

General | Thermal Mass |

Name: {' Front wall
rea: L
Surface Type: rE wisting |

Existing Assembly: [ 10.1 copy of Default Wall 1992 @ x

L ‘Wind o

Q e Tilt: |90 ‘

‘T)—"*u Rear Wall =
[ ~

6. Click the magnifying glass icon to open the wall assembly library.

a.

Select the default wall assembly from the library that best matches the age of the
existing home. If you are using default assemblies, skip instructions b. through d. below.

If the wall insulation has water damage, compaction of loose fill, or other deterioration,
the BPI Analyst may choose to de-rate the existing condition in the home. To enter a de-
rated assembly, select the assembly from the library that best matches the existing
home conditions.

NOTE: If you choose to de-rate the existing insulation, you will need to submit proper
documentation (photos and calculations) supporting your assessment. These de-rated R-values
need to pass verification, otherwise the review team will default to the vintage table values. BPI
requires physical inspection of one full wall bay to de-rate insulation, and the contractor will
need to show evidence of this.

Click the yellow “+” to make a copy of that assembly in the library. Rename the copy in
the Name field.

Adjust the assembly to accurately reflect the existing assembly by adding additional R-
value in the Added Interior Insulation section in the Insulation field.

EnergyPro tip: Custom R-value assemblies

To create a custom R-value assembly, select the pre-generated assembly closest
in value to the actual R-value, and add the difference in R-value to either the
Added Interior Insulation or Added Exterior Insulation fields, depending on the
insulation assembly. For example, for an existing R-25 attic, copy the existing R-
19 attic assembly and enter “6” in the Added Interior Insulation field.

NOTE: For homes with varying construction assemblies for walls, roofs, or floors,
each assembly type should be accurately reflected in the base building tree. For
example, if the first floor of a home has masonry walls, while the second floor of
the same home has wood-framed R-11 walls, the energy model should include
separate assemblies for each wall type.
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Bui'din~ [FT RN | R = S T Y N | |
m D08aCZ12 2010 0818
P4 | 21 of25 | b Bl Gk BX | & w | Export - FlImport -
Name Twpe | B¥alue | U-Factor Const. Type Jad A = L0 b
R-13Wall w1 EPS Wil 138 0.072|'wood Framed | 4.31... llane |Diefault Wall 1952 to Presert
R-15%/all w/1" EPS Wil 145 0.069 |“Wood Framed | 4.3.7.. I ppe: El
R-0%wall Metal Stud Wall 22 0,452 | Metal Framed  |[4.3.3.. Construction:  Wood Framed
R-11 w/all Metal Stud wiall 41 0.244 | Metal Framed  |[4.3.3.. _Descrintion: TR0 Zud
R-13Wall Metal Stud Wall 46 0.217 | Metal Framed | 4.3.3... Irsulation: B-13 a4 43143
R-15%/all Metal Stud W all 17 0.217 |Metal Framed | 4.3.3.. 1= ey B T = e
F-19%/all Metal Stud W all 55 0183 | Metal Framed  |[4.3.3..
R-21 w/all Metal Stud wiall 5.6 017a Me.tal Frémed 433 rged Solar Refiestance: m T ,ﬁ‘
£" Concrete ‘Wall Wall 12 0.820 | Salid Unit Ma... |4.36..
B" Concrete Wallw/R-13 | Wwall e 0.086 | Solid Unit Ma... | 4.3E..
8" CMU Wial wal 14| 0530 Holow UnitM...[435. Al R
Spandrel Panel Wl 167 0.0BD|Spandel Pan. | 438, 1150 Attc Vent e
E"SIP Wl Wall 185|  0.0%4 ) Stuchuraly In... |4.2.2.. Added Interior Insulation Added Exteriar Inzulation Properties
Default wiall Prior to 1978 [ whall 28 0.356 | Wood Framed Frewiing lNone—V| REwre Heat Capac
R-19 Floor Crawlspac wal 125 0030 'wood Framed Thickness. | | Thickness: | 0] R Value:

NOTE: The insulation level indicated should reflect the insulation level listed in the
Component Description section, rather than the total assembly R-value listed in the

Properties section.

EnergyPro tip: Modeling garage walls adjacent to conditioned space

Garage walls should be modeled only if they serve as a barrier between
conditioned and unconditioned space. For example, if a wall separates the living
room from an unconditioned garage, model that wall as an exterior wall, name
it “Garage wall,” and set the Orientation to 0 or North to simulate no solar heat
gain. Only conditioned space should be included in the total area listed in

EnergyPro.

d. Roof

1. Right-click the room level icon, place the mouse over Add, and select Roof from the list of

assemblies. Click the roof icon.

a. Enter the Area of the roof. The Area is the area of the roof’s footprint.

NOTE: If a home contains two different roof assembly types (e.g., an attic and a
cathedral roof in the same home), both roof types must be added to the model. If only
one of the two roof types is being upgraded, see the Partial upgrades: New vs. existing
section for instructions on how to model this upgrade. If both roof types are being
upgraded with different R-value insulation see the Two-model simulations section for

instructions on how to model this upgrade.

b. Set Surface Type to Existing.
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c. Set Orientation to match the compass direction the largest sloped surface area of the
roof faces. If the roof is flat, leave Orientation as 0 or North.

d. Tilt should be set between 0 and 59 degrees relative to horizontal.

EnergyPro tip: Calculating roof pitch
Use the following formula to convert a roof pitch to degrees:
Angle = Arctan (rise / run)

You can use an online calculator to determine the arctan of a value (e.g.,
http://www.rapidtables.com/calc/math/Arctan_Calculator.htm)

For example, for a roof with 4 inches rise per 12 inches run:
Angle = Arctan (4 / 12)
Angle = Arctan (0.33)

Angle = 18.43 degrees

Building Roof - Roof

|41 DoBaCZ12 General | Thermal Mass |
= -3 onw
=— @ HVAC System Name: |Roof ‘
= Zore - a3
wJ:“r—' /‘ | Zone 1 —_—

Surface Type: ‘ Existing v — d
LJ-J—‘,"&. Front W all — \/
|:E Window Existing Assembly: | 14 copy of R-11 Roof Attic gl X

H Door

=" Rightwal Orientation: [D v]
L Window
§ w Tt o
==, Rearwall
L E Window Replacing > 50% of Roof Surface [or > 2,000 sqft Nonres or >1,000 sqgft Res)
== Leftwall
I—E Window

— Raised Floor

2. Click the magnifying glass icon to open the roof assembly library.

a. Select the roof assembly from the library that best matches the existing home
conditions. It may be best to select a default assembly based on the home age. If you
are using default assemblies, skip instructions b. through d. below.

b. If the roof insulation has water damage, is unevenly distributed, or is otherwise
deteriorated, the BPI Analyst may choose to de-rate the existing condition in the home.
To enter a de-rated assembly, select the assembly from the library that best matches
the existing home conditions.
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NOTE: If you choose to de-rate the existing insulation, you will need to submit proper
documentation (photos and calculations) supporting your assessment. These de-rated R-values
need to pass verification, otherwise the review team will default to the vintage table values. BPI
requires physical inspection of one full wall bay to de-rate insulation, and the contractor will
need to show evidence of this.

c. Click the yellow “+” to make a copy of that assembly in the library. Rename the copy in
the Name field.

d. Adjust the assembly to accurately reflect the existing assembly by adding additional R-
value in the Added Interior Insulation section in the Insulation field. The total assembly
R-value indicated should be the sum of the Insulation and Added Interior Insulation in
the Component Description section of the assembly library.

Building Roof - Roof
DOBaCZ12_2010_0818

é_ id 4 |s ofzz | b Bl | & % || Export ~ FImpart -
Name Type | R¥alue | UFactor Const Type Jad s o el
R-0 Rroof Attic Roof 33 0305 |Wood Frame... Name: Fi-13 Roof Attic
R-0 R oof Cathedral Roof 34 0.297 | Wood Frame... Type: Roof
R-11 Rocf Attic Roof 132 0.076 | Wood Frame... | 42.1... Constuction:  %ood Framed Attic Pl
F-11 Roof Cathedral Foof 1.9 0.084 | Wood Frame... |4.2.2.. D escription: 24" Ac
R-13 Rt Attc Rocf wood Frame... |42.1.. alm  BHE M ARTAE
F-173 Pl Cathedral Bk 145 00RY wiond Frame 1477 — . .

NOTE: The insulation level indicated should reflect the insulation level listed in the Component
Description section, rather than the total assembly R-value listed in the Properties section.

EnergyPro tip: Cool roofs
To model a cool roof:

1. Click the roof icon in the building tree, and click the magnifying glass to
open the roof assembly library.

2. Select the appropriate assembly type based on the roof framing and
insulation.

3. Check the CRRC-1 Certified Roofing checkbox.
4. Select the Roofing Type from the drop-down menu.

5. Enter the CRRC-certified Aged Solar Reflectance and Thermal Emittance
values.

NOTE: If you model includes an existing or upgraded cool roof, include the
manufacturer’s specifications sheet that provides these values with your job
submission.
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12.Room features level: Windows, doors, skylights

a. Windows

1. Right-click the appropriate exterior wall icon and click Add Window. Click the window icon.
a. Enterthe Area of the window.

b. Set Surface Type to Existing.

Building 'Window - Window

i} D0BaCZ12
L B orw
S (@ HAC System Nare; (Window
= Zone 1 Area: 1 g8 e
é‘r—- T Zone 1 ;,,;‘
Surface Type: E istin v |
\i . Front'wWall i ‘ = —
Existing Fenestration: ] Double Metal Clear ﬁl x
Door
=—" . Rightwall

2. Click the magnifying glass icon to open the window assembly library.

a. Select the assembly from the library that best matches the existing home conditions.
(We recommend using the generic Single Metal Clear or Double Non-Metal Tinted type
options.) If there is an exact match, click OK and move to the next step.

b. If the selected assembly does not exactly match the home conditions, click the yellow
“+” to make a copy of that assembly in the library. Rename the copy in the Name field.

c. Adjust the assembly to match the information provided and to accurately reflect the
existing assembly.

i.  Set Product Type to Manufactured.

ii. If specifications can be pulled from product or literature, enter the specific U-Factor
and SHGC.

iii.  Select the correct Fenestration Type.
iv.  Select the correct Frame Type.

NOTE: French doors or other glass doors over 50% glass area should be entered into
EnergyPro as a window. Add a window to the wall assembly, and for Fenestration Type
select Door.
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Window - Window

DOBaCZ12_2010_0818

T <1z oz p M|+ K|a v | epo -
Marme UI-Factar Source SHGC Source N Narme: |Single Metal Clear |
Andersen Permashield 0.340 |NFRLC 0.330 |NFRLC Product Type: Wielelle Trmeileres: @ :|
Milgard Classic Law-E Yinyl 0.330 | NFRC 0.370 | NFRC \U-Factor SHGE
Sierra Pacific ‘Windows & Doors 0.330 | NFRC 0.370 | NFRC @ Default 119 Btushr-ft @ Default e
el Comfort [75) LoweZ/ang 0.370 |NFRC 0.290 |NFRC
Center of Glass 0,65 | Bitu/hir-ft-2F Center of Glass

Welux Comfort+[74) Lowe2/trg 0.390 |NFRLC 0.290 | NFRC o - o Ijll
Milgard Dbl/MH i Low-E 0,770 |NFRC 0,400 |NFRC © NFRC Labeled BruhifEF | O NFRC Labeled
Marvin Clad Cazemaster Low E 0.390 | MFRC 0.300 | MFRC ; ;
Deck House Glass 0.320 NFRC 0.320 NFRC Ee”est'atfm Properties

enesiration - ~
Lindal Yinyl Low-E Argon windo.. 0.310| NFRC 0.370| NFRC T Nurnber of Pares:
Interpane INE-177 0460 | MFRC 0.3598 | MFRC Frame Tope: [ Tirted [ Cperatle
Loewen Dbl Awd Milclad Low-E 0.340 |NFRLC 0.280 |NFRC
Diuble Mo histsl Tintad n5E0 Dol n5E0 Dol Y

EnergyPro tip: Partial window replacement
If you are replacing only some of the windows in the home, set the Surface Type

to New for any window that will not be replaced.

b. Doors
1. Right-click the appropriate exterior wall icon and click Add Door. Click the door icon.
a. Enter the Area of the door.

b. Set Surface Type to Existing.

Building Door - Door
i} D0gaCz12
é—& DHWw/ Name: [Door
E— @ HVAC System Area: 20/ &
é—@ Zone 1
é_ ) ,\ Zone 1 Surface Type: [Eﬂ_sﬁnﬁg el [
——"., FrontWall Existing Assembly: ] ‘Wood Door g;l X
Window
- FightWal

2. Click the magnifying glass icon to open the door assembly library.

a. Select the assembly from the library that best matches the existing home conditions. If
there is an exact match, click OK and move to the next step.

b. If the selected assembly does not exactly match the home conditions, click the yellow
“+” to make a copy of that assembly in the library. Rename the copy in the Name field.
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c. Adjust the assembly to match the information provided and to accurately reflect the
existing assembly.

c. Skylights
1. Right-click the appropriate roof icon and click Add Skylight. Click the skylight icon.
a. Enter the Area of the skylight.
b. Set Surface Type to Existing.

c. Select the correct Skylight Type from the drop-down menu.

Building Skylight - Skylight
4 1 DO8acz12 General | Exterior Shading | Daylighting
‘;_Lj_\»ﬁy DHW
& lq HVAC System Name: |Skylight
x:,—'\m Zone 1 Area: ‘ E{‘; f& g Y
B Zone 1 T I \A
n Surface Type: {Emstlng |
[=—", FrontWall —
o 2 )
':E Window Existing Fenestration: I Double Non Metal Clear HI p -
H Door
- R el Skyight Tope: ~ [Blassw/Cub v
LE Window
[=—"., Rear'wall
L window
== Leftwall
I—E Window
¥ Raised Floor
l:)—& Roof

2. Click the magnifying glass icon to open the skylight assembly library.

a. Select the assembly from the library that best matches the existing home conditions.
(We recommend using the generic Single Metal Clear or Double Non-Metal Tinted type
options.) If there is an exact match, click OK and move to the next step.

b. If the selected assembly does not exactly match the home conditions, click the yellow
“+” to make a copy of that assembly in the library. Rename the copy in the Name field.

c. Adjust the assembly to match the information provided and to accurately reflect the
existing assembly.

i.  Set Product Type to Manufactured.

ii. If specifications can be pulled from product or literature, enter the specific U-Factor
and SHGC.

iii. Select the correct Fenestration Type.

iv.  Select the correct Frame Type.
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DO8aCZ12_2010 0818
[4 4 |z of 35 | b BIJ| sk K | & ¥ | Export -

Marme U-Factor Source SHGC Source ) Name: |D0uble Mon Metal Tinted |
Milgard Clazzic Low-E Wingl 1.130 | Default 0.370 | NFRC Product Type: Site-Built & e l:l
Sierra Pacific ‘Windows & Doors 0.390 | MFRC 0.370 | MFRC UI-Factar SHGE
Welus Comfort [75] Lowe2 Adig 0.370 | MFRC 0.290 | NFRC @) Defaul 055 Bhuhrft @ Default 055
Welus Comfort+[74) Lowez/4g 0.330 | MFRC 0.290 | NFRC
Center of Glass Center of Glass
HMilgard Db/ Clr Low-E 0770 |MFRC 0.400 |NFRC © |:| o |:|
Marvin Clad Casemaster Low E 0.330 |NFRC 0.300 |NFRC O NFRCLabeled [ 047 O NFRCLabeled [ 07]
Deck House Glass 0.320 WFRC 0.320  NFRC
F tration P ti
Lindal Vil Low-E Argon vindo... 0310 |NFRC 0.370 |NFRC Fe”es ratien Foperies
enestration "
Interpane INE-177 0,460 | NFRC 0,398 | NFRC et Mumber of Panes:
Loewen DblMwd Milclad Low-E 0.340 |NFRC 0.280 |NFRC Frame Type: Tinted [ Operable

Single Mon Metal Tinted 0.550 | Defaul 0.550 | Defaul p—

13. Completing the Alternatives tab

Program policy: One model versus two models

If possible, simulate your proposed and final post-upgrade conditions using one
EnergyPro model and incorporate your scope of work into the Alternatives tab of the
Ygrene calculations. This standardizes the modeling techniques and estimated energy
savings across the Clean Energy Sacramento program. Please see the Two-model
simulations section of the handbook for specific conditions requiring a two-model
approach to estimating the energy savings.

a. Accessing the Alternatives tab

Proposed and final upgrade measures should be indicated in the Alternatives tab of the Ygrene
calculations section of EnergyPro.

1. Click the Calculations icon.
Check the Ygrene box and click the Ygrene item.
NOTE: Confirm that only the Ygrene box is checked and no other calculation modules are selected.

Click the Options tab. In the Alternative Energy Measures section, select Run Measures
Combined Together.
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Calculations Res Performance
Loads Optiors | Allermatives || Ealibration|

Res T24 Performance

O
O
O Res GreenPoint R ated
O
O
—
| —

Alemative Enerngy Measures
Delete Temporary Files after Simulation iz Complete ) Mo dlemative Energy Meazure Funs
) Bun Individual Meazures
I (*) Bun Meazures Combined Together I
) Bun Test Out Home with Final Measures

Res CHEERS
Res CalCERTS
o

Generate C5Y Output File containing Detailed R esultz

&

O MR T24 Performance

[J MR T24LEED Measure Financing

[J MR 901 Performance Irterest B ate: %
O MR Performance

Murnber of Years Financed:

Ihzome Tax Bracket: 00 5| %

Fes Performance

Calculations Calculation Heating Coaling Int Lightz Ext Lights Applian

NOTE: The Measure Financing section is not needed for the Clean Energy Sacramento program.
3. Click the Alternatives tab.

The energy-related upgrade measures included in your scope of work should be indicated in the
Alternatives tab. The scope of work indicated needs to match items selected on the Alternatives tab.

Select only those measures associated with the specific upgrade you are modeling. Uncheck any
upgrade measures not performed on this home.

Lowde Optars  Alomatives | Calbation
Fome [-’4 Patrmarce o - .
Pt GioerPord Rated Yo o Uporade s Cont Owe
Ples OHELNS W) | Roof neusimson 0 Cost Duta 4 User Defrod U Gekect Cot Dt froom Cont Dustod
Fimt CACERTS S0 ek ] w
P CHPCA V) Foor radebon %0
fes Yorene £1 |Wrdews ‘ $01 Namive for Ragan
N 124 Prosonsiive V) | HVAC System ‘ 0
WA T Parlavance ! HVAL Dwtrtnpon 10
WA T2 LEED ) | MVAC Ouet Lasknge ' %0
: ;"""o';“'::':""" | | HVAC Ouct indation . 0
Fdagent Chape Vestiostion %0
Tystern Afiow Verticabon 0
Symern Fars Wttge Verticiors | 0] Loonsed We
VD Laskage 0
S [er— ! % Wl | 710 W n|x
noer g ng 0
Crtboan Lightng ' 10
Domestic Mot Water Hanter ‘ 0
| DMWY Dwtetntion ‘ %0
Gok Dormestic Mot Watee ' %0
Hawng Duber [ 0w
Reneweties ' s0
N wpravertania ‘ 10
Se———u——"—
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b. Roof Insulation

1. Check the Roof Insulation box if a roof insulation upgrade is in the scope of work.

NOTE: If you are upgrading the roof to have two or more new R-values, this home will need to be
simulated using two EnergyPro models. See the Two-model simulations section of the handbook for
instructions on how to model a home with two or more upgraded post-upgrade roof assemblies.

2. Click the magnifying glass icon to open the roof assembly library.

a. Select the roof construction that matches the proposed or actual post-upgrade roof
type.

b. Select a pre-generated roof assembly that matches the post-upgrade roof insulation
level. This will be R-38 or greater.

c. If an attic radiant barrier was added, select the appropriate installation method from
the pull down menu.

d. Click OK to return to the Alternatives tab.

EnergyPro tip: Cool roofs
To model a cool roof:

1. Click the roof icon in the building tree, and click the magnifying glass to open the
roof assembly library.

2. Select the appropriate assembly type based on the roof framing and insulation.
3. Check the CRRC-1 Certified Roofing checkbox.

4. Select the Roofing Type from the drop-down menu.

5. Enter the CRRC-certified Aged Solar Reflectance and Thermal Emittance values.

NOTE: If you model includes an existing or upgraded cool roof, include the
manufacturer’s specifications sheet that provides these values with your job submission.

NOTE: Credit for adding a cool roof is available only if there is no radiant barrier
installed. In the Ygrene module, the cooling benefit of a cool roof is assumed to be equal
to that of a radiant barrier. Also, EnergyPro assumes no heating impact within the cool
roof calculations despite potential increased winter heating loads (while there is some
heating benefit assumed for a radiant barrier).

c. Wall Insulation

1. Check the Wall Insulation box if a wall insulation upgrade is in the scope of work.
2. Click the magnifying glass icon to open the wall assembly library.

a. Select the wall construction that matches the proposed or actual post-upgrade wall
type.
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b.

C.

Select a pre-generated wall assembly that matches the post-upgrade wall insulation
level. This will usually be R-11 or R-15.

Click OK to return to the Alternatives tab.

d. Floor Insulation

1. Check the Floor Insulation box if a floor insulation upgrade is in the scope of work.

2. Click the magnifying glass icon to open the floor assembly library.

a.

C.

Select the floor construction that matches the proposed or actual post-upgrade floor
type.

NOTE: A raised floor must be at least 18” above grade to be modeled as a raised floor with a
crawlspace. Select a floor assembly with no crawlspace from the assembly library is the raised
floor is not at least 18” above grade.

Select a pre-generated floor assembly that matches the post-upgrade floor insulation
level. This will usually be R-19 or R-22.

Click OK to return to the Alternatives tab.

e. Windows

1. Check the Window box if a window upgrade is in the scope of work.

2. Click the magnifying glass icon to open the window assembly library.

a. Select the assembly from the library that best matches the proposed or actual post-
upgrade home conditions. (We recommend using the generic Single Metal Clear or
Double Non-Metal Tinted type options.) If there is an exact match, click OK and move to
the next step.

b. If the selected assembly does not exactly match the home conditions, click the yellow
“+” to make a copy of that assembly in the library. Rename the copy in the Name field.

c. Adjust the assembly to match the information provided and to accurately reflect the
existing assembly. (You may be required to submit documentation to support the post-
upgrade window performance claims.)

i.  Set Product Type to Manufactured.
ii. If specifications can be pulled from product or literature, enter the specific U-Factor
and SHGC.
iii. Select the correct Fenestration Type.
iv.  Select the correct Frame Type.

d. Click OK to return to the Alternatives tab.

NOTE: Provide manufacturer, model, SHGC and U-factor for all new high-performance
windows.
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PPG SOLARBAN 60 (3] Cari.. 0.564 | COG 0,247 | COG ® Defeul 119 BUHHEF G Defauk -
PPG SOLARBAN B0 (2] Clear 0.564 | COG 0.407 | COG
Center of Gl Center of Gl
Virazon VE-1-2M4 0.878 | COG 0.407 | COG erter ofGlsss [ 03] erter o Glsss [ 045]
Milgard 5220 5H Brz/Clr Vinyl 0.520 | NFRC 0.490 | NFRC O NFRCLabeled [ 157] O NFRCLabsled [ 044]
/T 5300 %iryl/Clear 0.510 | NFRC 0610 NFRC
F tration F i
W/ 5300 Yinl/Low-E 0,370 | NFRC 0,320 |NFRC e
I/ 6200 Alurn/Clear 0.740 | NFRC 0.700 | NFRC Fenestration Type: umber of Panes: 15
I'C B200 Alurn /L ow-E 0.590 | MFRLC 0.450 | NFRLC Frame Tupe: 1] Tinted [] Operable
Anderzen Permashield 0.240 | MFRC 0,330 | NFRC
| Milgard Classic Low-E Vinyl 1.130 | Default 0.370 |NFRC = —_—1

f. HVAC System

1. Check the HVAC System box if an HVAC system upgrade is in the scope of work.
2. Click the magnifying glass icon to open the HVAC system library.

a. Select the piece of equipment from the library that best matches the proposed or actual
post-upgrade equipment. It may be best to choose a default unit (listed as Standard
FAU/AC, High Efficiency FAU/AC, Electric Baseboard, etc.).

NOTE: If the existing home has a non-hydronic system and you are upgrading to a hydronic
system, this system will need to be simulated using two EnergyPro models. See the Two-model
simulations section of the handbook for instructions on how to model a hydronic system.

b. Click the yellow “+” to make a copy of the default equipment in the library. Rename the
copy in the Name section (e.g., Homeowner Last Name: New HVAC).

c. Adjust the System Type, Heating Type, Furnace Type, Total Output, and Efficiency
inputs to match the information provided to accurately reflect the post-upgrade
equipment.
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Res Performance

Options | Atematives | Calibration

DOBaCi12_2010_0818

P4 4 |29 ofa00 | b Ml | 4R K | A ¥ | Expart ~ BImport ~

Mame Type Heat Heat Eff. Coal Coal EFf. #| | Heating |EO0Iing Controls | Outdoor &ir | Fans | Evaporative C
Carrier 58MYBE0-14 CNP... | Splt DX 57.000| 94%AFUE|  23100|130SEER /11.. Mame: [Fumace - A/C | Frreheat coie
Carrier 58MYBED-14 CNP.. | Split DX 57.000| 94%AFUE|  33500|130SEER /11.. None
Carrier 5EMVESD-14 CN.. | Spli D 75000 S4ZAFUE|  23.700|13.0 SEER /11 System Type: | 5pit DX ] Electric
Carrier 58MVBE014 CN.. | Split 0 75.000 | 94% AFUE 25,100 [13.0 SEER £ 11... Heating Cail Hatwa
Carrier 58MVBB0-14 CN... | Split DX 75.000| S4%AFUE|  16.300|130SEER /11.. Heating Type:

Carrier 5SMWEG0-14 TN | Split DX 75000 S4%AFUE| 33600 13.05EER /11, RS TS Feheal Cals
Carrier 58MYBB0-20 CN... | Splt DX 7R.000| 94%AFUE|  23700|14.0SEER /11.. — ® N°”e_
Carrier 58MvB80-20 CN... | Splt DX 75.000| 94%AFUE|  28100|13.0SEER /11.. raoume [ 0] s g EIZC:LZ
Carrier 5EMVES0:20 CN... | Splt DX 75.000) 94%AFUE|  33500|13.0SEER /11.. -

Carrier 58MVES0:20 CN... | Split DX 75.000| 94%AFUE|  46.300|130SEER /11.. Power. [ 0] ww Bassboard H
Carrier 58MVBS0-20 CN... | Split DX 75.000| S4%AFUE|  55100|13.0SEER /11.. Supply Temp: 105 @ None
Carrierd8HJD /L0205/6 .. | Packaged VT 205.000| 82%4FUE| 214,000 10.8EER Effciency: 0.75|IEE e O Elestiic
Carrier48HJE/MO206/6 .. | Packaged YT 296000 @1%TE| 214000 10.8EER © Hotwa
Carrier4BHJE/MO24-5/6 .. | Packaged YT 296000 @1%TE| 261,000 10.8EER

CarrierdBHJEMO285/6 .. | Packaged WWT 296000 @1%TE| 299,000 10.0EER

Furhace L 3.0SEER /10...

|

d. On the Cooling tab of the equipment selection window, adjust the Output, Sensible,
SEER, and EER inputs to match the information provided and to accurately reflect the
post-upgrade equipment.

e. Click OK to return to the Alternatives tab.

NOTE: If the home has no cooling system, enter 0 BTU/hr for the Output and Sensible fields.

Res Performance

Optiong | Altemnatives

Calibration

DOBaCZ12_2010_0818

P4 4 |17 of300 | b Bl |4k K | A % |l Export - Bl Import -

Marne Type Heat Heat EFf. Coal Cool EFf. N Heating| Coaling | Cantralz || Outdoor Air | Fans | Evaparative Coolin
Carrier 48HJM004---3 w/ . | Packaged YT 50,000 | 80k AFUE 37,800 |13.0 SEER /10... Cooling Cail Condenser
Carrier 48HIMO04-5/6 | Packaged D 50,000 S0%AFUE | 37.800 13.0 SEER /11.. Cail Cantral: Condenser Type: | i
Carrier 48HJM0O04--5/8 .. | Packaged WWT 50,000 80% AFUE 37.800 | 13.0 5EER /10, Output 26000 Brushe Ice Storage A/C:
Carrier 48HJ 0 005---3 Packaged D 74,000 #%AFUE 428,400 | 13.0 SEER /11,
Carrier 48HIMO05-5/6 | Packaged DX 74000 S1%AFUE| 48400 13.0SEER/11.. i 26100 Bi/he EvapPCEr [
Carrier 48HJMO05--5/6 ... | Packaged WW'T 74,000 | 81%AFUE 48,400 |13.0 SEER /10... Supply Temp: 60| Evap Pump Mator
Carrier 45HIND04---3 Packaged DX 74000 S1%AFUE|  37.800 13.05EER /11. Erfin 14| SEER Design Power. ||
Carrier 48HJM004--3 w/ ... | Packaged WWT 74,000 1% AFUE 37.800 | 13.0 SEER /10... |— I [] Fan Heat Included in Gutput I
Carrier 48HJN004--5/6 Packaged D 74,000 £1% AFUE 37.800 | 13.05EER /11...
Carrier 48HJM004--5/6 w... | Packaged WWT 74,000 2% AFUE 37.800 | 130 SEER /10.. -

Performance at ARI Conditions

Carrier 48HJM 005---3 Packaged Dix 101000 &81% AFUE 43,400 | 13.0 5EER /11, - .

amer sckage (%) Energy Efficiency Ratio | 11.7| EER
Carrier 48HJM005---5/6 Packaged D 101000 &81% AFUE 43,400 | 13.0 5EER /11, =

- I (O Comp/Cond Power K
Carrier 48HJM005---5/6 w... | Packaged WWT 101000 81% AFUE 48,400 | 130 SEER /10...
Carrier 48HJM 006---3 Packaged D 101000 81% AFUE E2.500 | 13.0 5EER / 11 Room &/ & Heat Pump Sids Louvers
Carrier ARHINONR---3 | Pack aced WiT 10100081 % AFLIF F2 RO 130 SFFR /10
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NOTE: If the post-upgrade home has a different number of HVAC systems from the pre-upgrade
home, or if the multiple new systems have different equipment specifications from each other,
you will need to calculate energy savings using two energy models. Please see the Two-model
simulations section of the handbook for more information.

EnergyPro tip: Partial system upgrades

When replacing only a portion of the existing HVAC system, the specifications for the
remaining equipment must be re-entered in the Alternatives tab. For example, when
only replacing the AC equipment, the existing furnace specifications must also be
entered within the Alternatives tab.

g. HVAC Distribution

Check the HVAC Distribution box if the duct location was altered within the home, or if the
ducts were buried as part of the work scope. If neither of these situations occurred, use the
HVAC Duct Leakage and HVAC Duct Insulation inputs on the Alternatives tab to report
upgraded duct conditions and skip the HVAC Distribution input.

1. To model an altered duct location, set the Duct Location drop-down menu to reflect the
updated location.

Enter any upgraded Duct Insulation or Low Leakage AHU or HERS Il Leakage Verified values
for the post-upgrade system.

To model buried ducts in an upgraded home:

a.

b.

In the Alternatives tab, check the HVAC Distribution box.
In the Duct Insulation, indicate the R-value of the immediate duct wrap.

Click the Low Leakage AHU or HERS Il Leakage Verified radio button and enter the
percent measured total duct leakage. This should be based on the duct pressurization
results in CFM25 and the measured air flow of the system.

NOTE: The Clean Energy Sacramento program requires the reported duct leakage
percent to be measured total duct leakage. The duct leakage percent will be based on
the values you collect for measured system airflow and measured total duct leakage.

Check the Measured Duct Surface checkbox and click “...”

Enter the duct location for each major duct run within the home. For buried ducts, the
Duct Location should be either Attic (Buried) or Attic (Deep Buried) based on the
installed depth. (Deep buried ducts are buried 3.5” or more under the attic insulation.)
Contact your Program Administrator for information on buried versus deep buried
ducts.

Enter the Diameter, Length, and Insulation value for all major duct runs in the home,
including those not located in the attic (indicate correct location in the Location drop-
down menu). You can consolidate runs of identical locations, diameters, and insulation
values. If there are more than five major duct runs, average together any runs with
similar R-value or duct diameter in similar home.
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h. Select attic Insulation Type.
i. ForInsulation Amount, enter in the R-value of the home’s post-upgrade attic insulation.
j.  Click OK to exit the Measured Duct Information window.

k. When using HVAC Distribution, do not also use HVAC Duct Leakage or HVAC Duct
Insulation in the Alternatives tab. HVAC Distribution already addresses post-upgrade
duct leakage and duct insulation, so HVAC Duct Leakage and HVAC Duct Insulation are
redundant to HVAC Distribution.

NOTE: For “Duct Insulation R-value,” enter only the direct duct insulation R-value; do not use the
effective R-value found in Table 3-50 of the Residential ACM Manual. The direct duct insulation R-
value will typically will be R-6 or R-8.

NOTE: The Clean Energy Sacramento program requires the reported duct leakage percent to be
measured total duct leakage. The duct leakage percent should be based on the values you collect for
measured system airflow and measured total duct leakage.

h. HVAC Duct Leakage

1. Check the HVAC Duct Leakage box if an HVAC duct leakage upgrade is in the scope of work.
Enter the proposed or actual post-upgrade total duct leakage percent.

NOTE: You do not need to enter the leakage in CFM25 if you entered the percent leakage value.

NOTE: The Clean Energy Sacramento program accepts reported duct leakage as measured total
leakage, nominal leakage, or measured total leakage to outside. However, any duct leakage
calculation methods will need to be consistent for both pre-retrofit and post-retrofit submissions.

NOTE: For homes with multiple HVAC systems for which only one duct system was upgraded, enter
the upgraded duct system test-out values and ensure the non-altered system is set as “New.”

i. HVAC Duct Insulation

1. Check the HVAC Insulation box if an HVAC duct insulation upgrade is in the scope of work.
Enter the proposed or actual post-upgrade duct insulation level.

NOTE: Duct insulation indicated for this assembly should reflect only the immediate material R-value,
and not the effective R-value of the entire assembly. Buried ducts should be modeled in the HVAC
Distribution item of the Alternatives tab, as described in the HVAC Distribution section.

j. HERS Refrigerant Charge Verification

1. Check the Refrigerant Charge Verification box if you have submitted a completed CF-4R-
MECH-22 or CF-4R-MECH-25 for the project.

a. Scope must have included: HVAC system completely or partially replaced (furnace,
evap/cooling coil, air handler and condenser) with new or existing ductwork.

k. HERS System Airflow Verification

1. Check the System Airflow Verification box if you have submitted a completed CF-4R-MECH-
22 for the project.
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a. Scope must have included: HVAC system completely replaced (furnace, evap/cooling
coil, air handler and condenser) with completely new ductwork.

|.  HERS System Fan Wattage Verification

1. Check the System Fan Wattage Verification box if you have submitted a completed CF-4R-
MECH-22 for the project.

a. HVAC system completely replaced (furnace, evap/cooling coil, and condenser) along
with completely new ductwork

m. Building Leakage

1. Check the Building Leakage box if air sealing is in the scope of work.
Check Tested CFM50 Airflow in the Upgraded Building Leakage box.
Enter the improved post-upgrade air infiltration in CFM50.

NOTE: For homes with multiple HVAC zones, the total post-upgrade building leakage (in CFM50)
should be divided by the number of zones in the home and entered into the Alternatives tab.
EnergyPro will apply this improved CFM50 to each HVAC zone in the building tree. For example,
for a home with three HVAC systems and an upgraded building leakage of 1200 CFM50, you
would enter a building leakage of 400 CFM50 in the Alternatives tab.

n. Appliances

Non-permanent appliance upgrades are not supported by the Clean Energy Sacramento
program. Contact your local utility provider for information on appliance upgrade incentives.

o. Indoor Lighting

1. Check the Indoor Lighting box if an indoor lighting upgrade is in the scope of work.
Set Fixture Type to High Efficacy.
Set Control to On/Off Switch, Dimmer, or Sensor.

NOTE: Only lighting that will be replaced with high efficacy (e.g., pin-based low wattage) fixtures
is eligible in the Clean Energy Sacramento program. Savings associated with screw-in CFLs
cannot be reflected in the energy models for this program.

NOTE: Only the lighting entered in the HERS tab of the building tree will be affected by a
modeled upgrade in the Alternatives tab.

p. Outdoor Lighting
1. Check the Outdoor Lighting box if an outdoor lighting upgrade is in the scope of work.

Set Fixture Type to High Efficacy.

Set Control to On/Off Switch, Dimmer, or Sensor.

Clean Energy Sacramento: Residential EnergyPro Guide 42
Developed by BKi, Version g/11/12



NOTE: Only lighting that will be replaced with high efficacy (e.g., pin-based low wattage) fixtures
is eligible in the Clean Energy Sacramento program. Savings associated with screw-in CFLs
cannot be reflected in the energy models for this program.

NOTE: Only the lighting entered in the HERS tab of the building tree will be affected by a
modeled upgrade in the Alternatives tab.

g. Domestic Hot Water Heater

1. Check the Domestic Hot Water Heater box if a DHW upgrade is in the scope of work.
Click the magnifying glass icon to open the DHW system library.

a. Select the piece of equipment from the library that best matches the post-upgrade
home equipment. It may be best to select a default DHW as a starting condition (listed
as Standard Gas 50 gal or less, Default Gas Prior to 1999, Default Tankless, etc.) and
then use the following steps to reflect the upgraded equipment specifications.

b. Click the yellow “+” to make a copy of the default equipment in the library. Rename the
copy in the Name section (e.g., Homeowner Last Name: Existing DHW).

c. Adjust the Heating Type, Volume, Input, and Energy Factor inputs to match the
information provided and to accurately reflect the existing equipment. Click OK.

NOTE: For storage DHW heaters over 75,000 BTU, contractors must input the Recovery Efficiency
and Standby Loss within the equipment specifications. Program defaults of 0.76Recovery
Efficiency and 0.025 Standby Loss should be used if unable to determine the equipment
specifications. The Standby Loss can be 0 only for tankless water heaters.

d. Click OK to return to the Alternatives tab.

Res Performance
Options | Alematives |Calibration

DOBaCZ12_ 2010 _0818
of 27 | b Bl | dF K | A ¥ | Export - il Impart -

1, 1 L C C L
o - Mame: |Standard Gas Bl gal or Less
T ] .
P E i) Tooog e
Riheem 4TVRPSOPT 500 40,000 065 Valume: Gl
£0 Srith ELIF-6 g0 5120 0.92 Irput: 40000 | Btu/hr
£0 Smith ELIF-10 100 5120 0.95 Energy Factor 0575
£.0 Smith ELIF-5 150 5120 0.91
R Efficiency: | 0.78

A O Smith ELIF-20 130 15,358 0.91 ecoven Effiiency: | 078]
A0 Smith PEC-30 30.0 16,358 0.93 Standby Loss:
0 Srith PEC-55 BED 15,358 0.54 Pilot Loss: |:|
£0 Smith PEC-80 0.0 15,358 0.96 Evemallnsatos | 0]
£0 Smith PEC-120 1190 15,358 0.83
Laars J¥HOSOMDIIAL] 0o 200,000 0.53
Laars JYHO75LD{IAL) 0o 75.000 0.00 /

NOTE: If the post-upgrade home has a different number of DHW systems from the pre-upgrade
home, or if the multiple new systems have different equipment specifications from each other,
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you will need to calculate energy savings using two energy models. Please see the Two-model
simulations section of the handbook for more information.

NOTE: If the home has a combined hydronic system, you will need to calculate energy savings
using two energy models. Please see the Two-model simulations section of the handbook for
more information.

r. DHW Distribution

1. Check the DHW Distribution box if accessible hot water pipes have been insulated as part of
the work scope.

Select the appropriate pipe designation from the drop-down menu according to the pipe
upgrade performed.

s. Solar Domestic Hot Water

1. Check the Solar Domestic Hot Water box if a solar how water system has been installed or if
upgrades have been made to an existing solar hot water system that has increased the
percent of hot water energy provided by the solar system.

Enter the percent of domestic hot water heating load that is met by the solar water heating
system. See chapter 5 of the California Residential Compliance Manual for guidelines for
the use of an approved program (e.g., f-Chart) to calculate annual solar performance.

t. Renewables

Renewable energy installations are accepted by the Clean Energy Sacramento program.

1. Check the Renewables box if renewable energy generation system is in the scope of
work.

2. In the Renewable Energy section, set Annual Production, Annual Cost Savings, DC
Rating, and Annual TDV Energy to the system design specifications.

NOTE: The Clean Energy Sacramento program will require a “stamped” system design sheet to
verify the system capacity.
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14.EnergyPro reports and reporting energy data

Program policy: Pre-upgrade home conditions locked into place when job is authorized
to proceed

The existing home conditions reported to the program are “locked” into place once an
upgrade is authorized to proceed.

Though the pre-upgrade home conditions are “locked,” however, please note that the
modeled pre-upgrade energy use may change between the pre-upgrade review and the
final post-upgrade review if the EnergyPro software is updated during that time. The
final approved energy savings will always be calculated using the most updated version
of EnergyPro available the day the incentive is determined.

a. Generate Ygrene energy report

1. Click the Calculate button below the menu bar to refresh the energy calculations for your
model.

' EnergyPro - [DOBaC712_2010_0818*]

4 File  Edit  Yiew Tools  Window  Help
] ﬂh\ E = = | P REENF: |l'} % |f_=‘ e Contents

Building Building - DOSaC.[=rra
_ 1k 3
L
- @ HVAL System
@ Zaone 1
,Jw_-/‘* |

| Project Design Data | Project Title || Dezigner || Lighting Designer || Mechanical Designer || Lltility || Outdoor || HEF|S|

General -
Building M ame: |DDBaEZ1 2 | ocation
Country: LIMITED STATES

Building Type: |EHisting v|

EnergyPro tip: Check for updates

Please check for software updates before performing calculations in EnergyPro. The
final energy savings value will be based on model calculations performed by the most
recent version of EnergyPro available on the day the incentive is approved. To check for
EnergyPro updates, go to Help in the menu bar and select Check for Updates.

2. Click the Report Wizard icon to specify the parameters of your report. The Report Wizard
window will appear.

The Report Wizard icon is located below the top menu, between the Print Preview and Calculate
buttons.

Clean Energy Sacramento: Residential EnergyPro Guide 45
Developed by BKi, Version g/11/12



P EnergyPro - [DOBaCZ12_2010_0818%]

< 4 Conkents

| Project Design Data | Project Title || Designer || Lighting Dezigner || Mechanical Designer || Lltility || Outdoor || HEF|S|

General

- @ HVAC Spstem o . Location

Select Ygrene for the type of report. Click Next.

Welcome to the Report Wizard

The Report Wizard will allow you to easily customize the content of your
report to include exactly the forms you choose.

Begin by choosing the type of report you would like.
Residential

() Calfomia Code {Title 24) Perfformance
(") GreenPoint Rated

) Performance

Nonresidential

() Calffomia Code (Tile 24) Prescriptive
() Califomia Code (Title 24) Performance
) Performance

() LEED Title 24 Pefformance

) ASHRAE 90.1 Perfomance

i @ Ygrene

To continue, click Next.

| <Beck [ Net> J[ Cancel ][ Heb |
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Select Energy Usage Profile, Recommendations, Energy Savings Profile, and Project
Summary for the type of form. Click Next.

Forms
Select forms to include in your report.

Energy Usage Profile

Recommendations

Energy Savings Profile

[] HVAC System Heating and Cooling Loads Summary
[7] Zone Load Summary

[] Room Load Summary

[] Room Heating Peak Loads

["] Room Cooling Peak Loads

[] Room Cooling Coil Loads

[] Form ECON-1 Energy Use and Cost Summary

[] Form ECON-2 Energy Upgrade Recommendations

Press the Next button to continue....

<Baoc [ et> ] [ Coron ] [ ]|

NOTE: The Ygrene energy report is the minimum report needed to submit the energy savings
calculations. You may choose to include additional forms to your report for your own needs or to
display additional information to your customer.

Click Print Preview to create a PDF of the Ygrene energy report.
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Report Wizard - Finish &

Report Complete
Your report iz now complete,

You have finished creating your report,

If you would like to Preview your Report now,
click on the Print Preview button below.

If vou click on the Finish button you will exit this
Wizard, You may click on the Print Praview
button on the main tool bar at any time to
preview your report prior to printing.

[ <Back | Finsh |

With Adobe Reader or Adobe Acrobat, go to File in the menu bar and select Save As. Save
the file in a memorable location and include the company name, customer name, and
today’s date in the file name.

b. Submit Ygrene report energy data

1. The energy use values required to properly report the savings are located at the bottom of

the Energy Savings Profile page. The final program energy savings will be based on the Total
Savings line item.
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THE SAVINGS VALUES SHOWN ON THIS REPORT ARE BEASED UPON THE COMPUTERIZED ANALYSIS OF
THE BUILDING AND SHOW PREDICTED VALUES. ACTUAL SAVINGS MAY WARY DEPEMNDING ON
OCCUPANT USE HABITS AS WELL AS THE PROPER INSTALLATION OF ENERGY-SAVING MEASURES.

WWWYGRENE US

User Number- 1042

RunCode: 201 2-09-11T10-27-2T

15. Two-model simulations

a. When to simulate upgrades using two models

Whenever possible, both pre-upgrade and post-upgrade home conditions should be simulated
in a single EnergyPro model, using the Alternatives tab of the Ygrene calculation section to
model improved conditions. Under some circumstances, however, the proposed or actual
upgrades cannot be captured by the Alternatives tab, and building two models is necessary.
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In a two-model simulation, one of the two energy models should represent the pre-upgrade
(existing) conditions, and the other model should represent the post-upgrade (improved)
conditions based on the proposed or actual installed retrofit measures.

1. For the pre-upgrade conditions model, construct the existing home conditions within the
building tree.

a. Do not populate upgrades in the Alternatives tab, and do not check the Ygrene box in
the Calculations section of the model.

b. Save the pre-upgrade file in a memorable location and indicate in the file name that the
model reflects existing conditions.

For the post-upgrade conditions model, use the pre-upgrade model as a starting point.

a. Open the pre-upgrade model. In the EnergyPro menu bar, select File and Save As to
create a copy of the pre-upgrade model.

b. Save the new post-upgrade file in a memorable location and indicate in the file name
that the model reflects improved conditions.

In the post-upgrade conditions model, construct the proposed or actual improved home
conditions within the building tree.

a. Do not populate upgrades in the Alternatives tab, and do not check the Ygrene box in
the Calculations section of the model.

The circumstances listed below are the only instances in which a two-model approach may be
used to estimate savings in the Clean Energy Sacramento program.

b. Two-system homes

A two-model simulation is required when modeling a home with multiple DHW and/or HVAC
systems. Below are the multiple-system conditions necessitating a two-model approach. This
type of upgrade requires a two-model approach because, if you are converting from a two-
system home to a one-system home, any HVAC or DHW system upgrades indicated in the
Alternatives tab will be applied to both of the pre-upgrade systems, and the post-upgrade
simulation will continue to model the existence of two systems. Additionally, if you are
converting from a one-system home to a two-system home, the Alternatives tab doesn’t
accommodate more than one new HVAC or DHW system.

Below are the system upgrade conditions necessitating a two-model approach.
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Single DHW heater Two or more DHW heaters

Two or more DHW heaters Single DHW heater

Two or more new DHW heaters with

Two or more DHW heaters .
different fuel types

Two or more DHW heaters involving

Two or more DHW heaters .
tankless and storage equipment

Single HVAC system Two or more HVAC systems
Two or more HVAC systems Single HVAC system
Non-hydronic heating system Hydronic or combined-hydronic system
Ducted system Ductless system
Ductless system Ducted system

c. Multi-type assembly upgrade

A two-model simulation is required when modeling an assembly that has been upgraded to two
or more types of new assemblies. This type of upgrade requires a two-model approach because
any upgrades indicated in the Alternatives tab will be applied equally to every relevant assembly
in the model, and the Alternatives tab doesn’t accommodate multiple types of upgrades to the
same assembly.

Below are the multi-type assembly upgrade conditions necessitating a two-model approach.

More than one insulation level (attic +

Roof assemblies .
cathedral, attic + knee wall) or assembly type

Upgraded to more than one insulation level

Wall assemblies
or assembly type

Upgraded to more than one insulation level

Floor assemblies
or assembly type

Windows Upgraded with more than one window type

d. Hydronic systems

A two-model simulation is required when an HVAC system is replaced with a hydronic system, or
when a hydronic system is replaced with an HVAC system. A hydronic setup in EnergyPro
requires a linking of systems within the base building tree, and the Alternatives Tab is not
capable of associating a new hydronic system in this manner, or disassociating a link that was
made in the base building.

To model a combined hydronic space and water heating system:

1. Click the DHW icon in the building tree.
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a. Inthe Domestic Hot Water tab, select a DHW system with a water heater or boiler from
the DHW library. Include all the standard water heating system attributes, including
features of the distribution system.

b. In the Combined Hydronic Piping section of the tab, enter the Pipe Length associated
with the hydronic system that is in unconditioned space, the Pipe Diameter, and the
Insulation Thickness on that pipe.

Click the HVAC system icon in the building tree.

a. In the General tab, click the magnifying glass icon to open the HVAC system library.
Create a new Split FAU-A/C system in the library and assign it a name. In the Heating
tab, set Heating Type to Hot Water and Total Output to 0. Complete all other fields
according to actual system conditions. EnergyPro automatically calculates the effective
efficiency (AFUE or HSPF) from the water heater characteristics and pipe losses. Click OK
to close the system library.

b. In the Distribution tab, select the Heating Distribution type from the drop-down menu
according to the actual system conditions. This could be Radiant Floor if the piping is
embedded in the floor, Baseboard if the system uses perimeter hot water radiators, or
ducted if the system uses fan coils.

c. In the Residential tab in the Residential Features section, set Hydronic Space Heating
to DHW Boiler Provides Heat.

To model a dedicated hydronic space and water heating system:

1. In the DHW icon element, in the Heating Hot Water tab, select a boiler from the boiler
library and input a multiplier.

e. Home additions

Additions to an existing structure are allowed in the Clean Energy Sacramento and are subject to
the same rebate structure and project guidelines as all other projects in the program. To model
additions, use the following two-model approach:

1. Existing model: The existing model should represent the home as it exists during pre-
upgrade conditions, without the additional square footage.

Improved model: The improved model should represent the home as it exists during post-
upgrade conditions, with the additional square footage included in the model and clearly
labeled.

As in all two-model situations, the results from the existing and improved Ygrene energy reports
will be both be used to determine the anticipated savings and rebate value.
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f. Determining energy savings from Ygrene energy reports for two-model

scenarios

In order to calculate the energy savings achieved by an upgrade simulated using the two-model
approach, you will need to create two Ygrene energy reports and manually calculate the

anticipated energy savings.

1. The energy use values required to properly report the savings are located on the Energy

Savings Profile page.

2. Once these values are recorded for the existing and improved conditions, manually calculate
the modeled savings for each fuel type and the modeled overall energy savings percentage.

16.Common EnergyPro errors

a. HVAC system: Input vs. Output

When entering the HVAC system specifications in EnergyPro, please enter the Total Output and
not the system input. Please ensure the output listed is accurate based on the system input and

efficiency (output = input x efficiency).

1. Click the HVAC system icon in the building tree.

a. Inthe General tab, click the magnifying glass icon to open the HVAC system library.

b. On the Heating tab of the system library, enter the Total Output in BTU/hr. Although
this will not directly affect the model, it assists with the field verification process.
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b. Lighting

Only pin-based, low wattage fixture upgrades can contribute to the whole house incentive in the
Clean Energy Sacramento program. No other lighting replacements are eligible for the program.
Do not enter any existing lighting into the model unless it is lighting that will be replaced with
qualifying pin-based, low wattage fixtures.

1. To enter existing lighting that will be replaced with high-efficacy fixtures, click the whole
house icon in the building tree.

a. In the HERS tab under the Indoor Lighting and Outdoor Lighting sections, enter the
number of fixtures to be replaced by clicking on the yellow “+” and entering the lighting
specifications.

To enter the upgraded lighting, go to the Calculations section of EnergyPro, select Ygrene,
and go to the Alternatives tab.

a. Check the Indoor Lighting and/or Outdoor Lighting boxes according to the proposed or
completed scope of work.

b. Set Fixture Type to High Efficacy.

c. Set Control to On/Off Switch, Dimmer, or Sensor.
c. Two-story home

All two-story homes need to be modeled as two-story homes in EnergyPro, rather than as a
single-story building with a 16-foot ceiling height. Individual floors need to be broken out within
the model and assigned the appropriate ceiling height, total area, walls, and roof and/or
foundation, if applicable. For example, the first floor of a simple “box” home should have the
foundation modeled, while the second floor needs to have the roof included, and both should
have all four exterior walls per floor.

1. For a one-system home, right-click the HVAC system icon in the building tree and select Add
Zone.

a. Click the new zone in the building tree, and on the General tab rename it under Zone
Details. We suggest “2™ Floor” or “Upstairs” to distinguish this floor within the model.

b. In the General tab, ensure that each zone in the model is designated with the correct
Floor Number.

c. Create the appropriate exterior walls, windows, and roof/ floor assemblies for each
zone.
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Assembly R-values: Walls, floors, and roofs

Existing system

When selecting pre-upgrade home assemblies and their R-values, you are strongly encouraged
to use any available software- generated defaults from the assembly library (e.g., Default Wall
Prior to 1978, R-11 Roof Attic, or Default Floor Crawlspace 1992-Present). If a contractor
chooses to downgrade an existing assembly, the contractor will need to provide supportive
documentation (including photos of the existing condition and an explanation/equation
demonstrating how the degraded R-value was determined) in order for the downgraded value
to be accepted in the model.

If you do choose to downgrade an assembly, use the following steps to model that downgrade.
This example uses downgraded attic insulation; however, this method is applicable to any
existing wall or floor R-value downgrades.

For the existing roof, if the insulation has been downgraded based on field conditions, you can
manually enter an R-value to correctly reflect the existing performance.

1. Example: An existing roof was initially deemed to have R-19 insulation, but a BPI analyst
downgraded this to R-14 during the field inspection.

a. To represent this downgrade in EnergyPro, select the R-13 assembly already generated
by EnergyPro. (NOTE: Select the next-closest R-value that is less than the existing
performance level.)

b. Click the yellow “+” to make a copy of that assembly in the library. Rename the
assembly with the intended new R-Value (e.g., R-14 Roof Attic).

c. Inthe Added Interior Insulation section add 1 to the Insulation field. This additional R-1
is added to the R-13 Component Description insulation, and EnergyPro will now assign
the assembly an R-value of 14.
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NOTE: The insulation level indicated should reflect the insulation level listed in the Component
Description section, rather than the total assembly R-value listed in the Properties section.

Improved system

For the post-upgrade assemblies, software-generated options should be available in the
assembly library for all potential R-value upgrades, so all improved conditions models should use
these software-generated options.

e. Building leakage split between two or more HVAC systems

1. If a home contains multiple identical HVAC systems, use the multiplier function and indicate
appropriate number of systems in the home. In the HERS Credits tab of the HVAC system in
the building tree, enter the total CFM50 for the entire home. On the Alternatives tab, the
building leakage (in CFM50) should reflect the post-upgrade building leakage for the entire
home.

If home has multiple HVAC zones, the existing building leakage for the total home should be
split among each HVAC zone based on the proportion of conditioned floor area each system
serves. The total post-upgrade CFM50 should be divided by the number of zones and then
entered into the Alternatives tab.

Click the first HVAC icon in the existing building tree and go to the HERS Credits tab.
Set Building Leakage Testing to Airflow and Building Leakage Type to Existing.
Calculate what percent of the home’s total conditioned floor area is part of that HVAC zone.

Multiply that percent by the home’s total existing building leakage (in CFM50), and enter
the result in the CFM50 field.

Repeat the above steps for each HVAC zone. The sum of the building leakage for all zones
should equal the home’s total building infiltration.

Example: zone 1 = 400 ft?, zone 2 = 600 ft*; total building leakage = 2,000 CFM50

a. Zone 1 represents 40% of the total home area (400 ft’/1000 ft*). Therefore, the
infiltration entered under the HVAC System 1 should equal 40% of the total infiltration,
or 800 CFM50.

b. Zone 2 represents 60% of the total home area (600 ft?/1000 ft°). Therefore, the
infiltration entered under the HVAC System 2 should equal 60% of the total infiltration,
or 1200 CFM50.

NOTE: Divide the air infiltration values using the same technique for three or more HVAC
systems.

f. Knee walls

Because knee walls are exposed to the same extreme conditions as attics, and they are
connected to the conditioned space, all knee walls must be modeled as roof assemblies.

1. Right-click the room level icon in the building tree, place the mouse over Add, and select

Roof from the list of assemblies. Click the roof icon.
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a. Onthe General tab, rename the new roof assembly to Knee wall, and add North, South,
East, or West to the name to distinguish it from other knee wall assemblies within the
model.

b. Enter the correct Area, set Orientation to North, and set Tilt to 60 degrees.

c. Depending on whether you are upgrading the knee wall insulation, set the assembly
Type to Existing or New.

i If you are upgrading only the attic insulation and not the knee wall insulation, set
the knee wall assembly Type to New so that EnergyPro will not attribute the
upgraded attic insulation on the Alternatives tab to the knee wall assembly.

ii. If you are upgrading only the knee wall insulation and not the attic insulation, set
the knee wall assembly Type to Existing so that EnergyPro will attribute the
upgraded attic insulation on the Alternatives tab to the knee wall assembly.

NOTE: If you are upgrading both the attic and knee wall insulation, this upgrade will need to be
simulated with a two-model approach. See the Two-model simulations section of the handbook
for more information.

d. Choose the assembly with the appropriate pre-upgrade R-value from the roof assembly
library.

e. Within the knee wall assembly, set Aged Solar Reflectance to 1, and set Thermal
Emittance to 0.75.

g. Seasonal temperature thermostat settings

Program policy dictates that the following occupant behavior settings be used in all models:

1. Click the room level icon in the building tree. In the General tab, the required temperature
defaults are:

a. Winter Indoor Temp set to 70 degrees
b. Summer Indoor Temp set to 78 degrees

c. Click the HVAC system icon in the building tree. In the Residential tab, in the Residential
Features section set the Thermostat to Setback on the drop-down menu. The final
energy savings for every job will be calculated with this condition in place.

h. Buried ducts & multiple duct R-values

Check the HVAC Distribution box if the duct location was altered within the home, or if the
ducts were buried as part of the work scope. If neither of these situations occurred, use the
HVAC Duct Leakage and HVAC Duct Insulation inputs on the Alternatives tab to report
upgraded duct conditions and skip the HVAC Distribution input.

1. To model an altered duct location, set the Duct Location drop-down menu to reflect the
updated location.

Enter any upgraded Duct Insulation or Low Leakage AHU or HERS Il Leakage Verified values
for the post-upgrade system.
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To model buried ducts in an upgraded home:
a. Inthe Alternatives tab, check the HVAC Distribution box.
b. Inthe Duct Insulation, indicate the R-value of the immediate duct wrap.

c. Click the Low Leakage AHU or HERS Il Leakage Verified radio button and enter the
percent measured total duct leakage. This should be based on the duct pressurization
results in CFM25 and the measured air flow of the system.

d. NOTE: The Clean Energy Sacramento program requires the reported duct leakage
percent to be measured total duct leakage. The duct leakage percent should be based
on the values you collect for measured system airflow and measured total duct leakage.

e. Check the Measured Duct Surface checkbox and click “...”

f.  Enter the duct location for each major duct run within the home. For buried ducts, the
Duct Location should be either Attic (Buried) or Attic (Deep Buried) based on the
installed depth. (Deep buried ducts are buried 3.5” or more under the attic insulation.)
Contact your Program Administrator for information on buried versus deep buried
ducts.

g. Enter the Diameter, Length, and Insulation value for all major duct runs in the home,
including those not located in the attic (indicate correct location in the Location drop-
down menu). You can consolidate runs of identical locations, diameters, and insulation
values. If there are more than five major duct runs, average together any runs with
similar R-value or duct diameter in similar home.

h. Select attic Insulation Type.
i. ForInsulation Amount, enter in the R-value of the home’s post-upgrade attic insulation.
j. Click OK to exit the Measured Duct Information window.

k. When using HVAC Distribution, do not also use HVAC Duct Leakage or HVAC Duct
Insulation in the Alternatives tab. HVAC Distribution already addresses post-upgrade
duct leakage and duct insulation, so HVAC Duct Leakage and HVAC Duct Insulation are
redundant to HVAC Distribution.

NOTE: For “Duct Insulation R-value,” enter only the direct duct insulation R-value; do not use the
effective R-value found in Table 3-50 of the Residential ACM Manual. The direct duct insulation R-
value will typically will be R-6 or R-8.

NOTE: The Clean Energy Sacramento program requires the reported duct leakage percent to be
measured total duct leakage, based on measured system airflow.

i. DHW input location

Be sure to enter the hot water heater specifications in the Domestic Hot Water tab of the DHW
icon in the building tree, rather than in the Heating Hot Water tab.

j. Partial upgrades: New vs. existing

When performing a partial upgrade of one of the home’s elements, it is possible to control
which features EnergyPro associates with the upgrades indicated in the Alternatives tab.

Clean Energy Sacramento: Residential EnergyPro Guide 58
Developed by BKi, Version g/11/12



1. By setting a specific assembly, system, or equipment Type to New, any upgrades to that
assembly, system, or equipment indicated on the Alternatives will not be applied to that
specific element in the building tree.

2. By setting a specific assembly, system, or equipment Type to Existing, any upgrades to that
assembly, system, or equipment indicated on the Alternatives will be applied to that specific
element in the building tree.

1. EXAMPLE: If you are upgrading the wall insulation for all walls in the home except the rear
wall, set the wall Type to New for the real wall, and Existing to all other walls. On the
Alternatives tab, indicate the upgraded wall R-value and then click Calculate to run the
simulation. Within that simulation, EnergyPro applies the new wall insulation R-value to all
the walls designated as Existing and maintains the initial R-value of the rear wall, which was
designated as New.

k. Pools and spas

EnergyPro requests only the presence of a pool/spa, the designated heat source for the
pool/spa, and whether the pool has a cover. You cannot specify the pump efficiency or heating
schedule. If the home being upgraded has a pool or spa, this needs to be reflected in the
EnergyPro model in order to accurately calculate the existing and final energy use in the home.

To earn credit for upgrading an existing single-speed or two-speed pool pump to a variable-speed pool
pump, indicate the pre-upgrade and post-upgrade pool pump conditions when submitting your project.
The electricity savings credits will be calculated independently, rather than in EnergyPro.

|.  Conditioned crawlspace

When modeling a conditioned crawlspace in EnergyPro, do not model the assembly as a Raised
Floor w/ Crawlspace. The Raised Floor w/ Crawlspace assembly assumes the thermal barrier is
at the raised floor, which is not true for conditioned crawlspaces. Instead, model the
conditioned crawlspace as a slab-on-grade assembly to account for ground coupling (heat
exchange between the ground and the crawlspace). If the crawlspace is conditioned, there is no
thermal barrier at the raised floor, and the spaces on either side of the raised floor are now both
conditioned and no heat transfer occurs between them. Because of this, the slab-on-grade
should be modeled as uninsulated, regardless of the raised floor R-value.

When entering a slab-on-grade assembly that is representing a conditioned crawlspace,
accurately name the assembly so the program administrators understand that this is a
conditioned crawlspace. For example, you can name the assembly “SOG to represent
conditioned crawlspace.”

1. Right-click the Room icon in the building tree, add a Slab-on-Grade, and enter the correct
area and assembly type. Although there is no slab, the exposed earth within the conditioned
crawlspace will transfer heat similarly to a slab.

Enter the stem walls as independent, exterior wall assemblies with the appropriate wall
assembly construction type (e.g., CMU, Concrete, Concrete w/ R-13), and enter accurate
wall area, orientation, and other specifications. Label these walls so program administrators
understand your intent, such as “Stem Wall: West”.
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Right-click the Room level icon and add four above-ground stem walls as Exterior Walls.
Enter the correct area (ground up through the rim joist), orientation, assembly type, and
other specifications for each above-ground stem wall.

NOTE: Existing conditioned crawlspaces can be modeled in the base building tree, but whenever
modifying the crawlspace as part of the upgrade work scope, two models will be required.

m. Cool roofs and radiant barriers

1. To model a cool roof, click the roof icon in the building tree, and click the magnifying glass to
open the roof assembly library.

Select the appropriate assembly type based on the roof framing and insulation.
Check the CRRC-1 Certified Roofing checkbox.

Select the Roofing Type from the drop-down menu.

Enter the CRRC-certified Aged Solar Reflectance and Thermal Emittance values.
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NOTE: If you model includes an existing or upgraded cool roof, include the manufacturer’s
specifications sheet that provides these values with your job submission.

NOTE: Credit for adding a cool roof is available only if there is no radiant barrier installed. In the
Ygrene module, the cooling benefit of a cool roof is assumed to be equal to that of a radiant
barrier. Also, EnergyPro assumes no heating impact within the cool roof calculations despite
potential increased winter heating loads (while there is some heating benefit assumed for a
radiant barrier).

1. To add a radiant barrier, click the appropriate the roof icon and click the magnifying glass to
open the roof assembly library.
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Select the correct type of radiant barrier (Continuous or Over Skip Sheathing) in the Attic
Radiant Barrier drop-down menu.

a. Continuous: The radiant barrier creates a continuous thermal barrier.

b. Over Skip Sheathing: The radiant barrier is installed over existing skip sheathingin a
reroofing application.
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n. Garage walls common with conditioned space

Garage walls should be modeled only if they serve as a barrier between conditioned and
unconditioned space. For example, if a wall separates the living room from an unconditioned
garage, model that wall as an exterior wall, name it “Garage wall,” and set the Orientation to
“0” or “North” to simulate no solar heat gain. Only conditioned space should be included in the
total area listed in EnergyPro.

0. Multiple DHW systems

1. Same fuel type, same specifications

If a home contains multiple DHW systems with identical fuel type and specifications, use the
Multiplier function and set the model to the appropriate number of water heaters

Same fuel type, different specifications

When there are two or more DHW systems with the same fuel type and both are serving the entire
home, enter the average Energy Factor, Volume, Input, and Recovery Efficiency for all systems. Set
the system multiplier feature to reflect the number of systems.

Example: DHW #1 has an Energy Factor of 0.525 EF and DHW #2 has an Energy Factor of 0.575 EF.
Enter an average Energy Factor of 0.55 EF and set the Multiplier to two systems.
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2. Different fuel types, or both tanked and tankless

When a home contains two or more DHW systems with different fuel types and/or a mixture of
tanked and tankless heaters, they must be modeled such that each DHW has a dedicated zone it
serves within the model, with accurate wall area, floor area, roof area, windows, bedrooms, and
kitchens associated with each zone as found in the actual home.

If a home has multiple DHW systems but only one HVAC system, make a copy of the existing HVAC
equipment so the base building tree shows two HVAC systems. The software calculates the
heating/cooling load primarily based on volume of conditioned space associated with that system,
and having a duplicate HVAC system to enable the correct DHW zones will not negatively impact the
energy model. If you cannot determine the dedicated DHW zones or both systems serve the home in
parallel, simply split the home area in half and dedicate 50% of the home area to each DHW.

a.

Add a DHW system by right-clicking the whole house icon and selecting Add Plant. Add
as many unique DHW systems as needed based on the instructions provided above.

Click each newly added Undefined Plant icon from the step above, and on the Heating
Hot Water tab rename each system using the Name field. For clarity, we recommend
naming each DHW to indicate the system type and/or zone served within the home
(e.g., “Tankless: Guest Bath”).

Under each DHW zone, enter the appropriate home assemblies and equipment as found
in the actual home. Accurately indicate wall area, floor area, roof area, windows,
number of bedrooms and kitchens for each zone; this information will determine the
energy use load associated with each DHW.

For homes with multiple DHW systems but only one HVAC system, you still need to
enter an HVAC system for each DHW. These duplicate systems will be an identical copy
of the original existing HVAC system. Right-click the Plant level and select Add System.

Within each duplicate HVAC System, select the same piece of equipment as identified in
the original selection. Set all Distribution tab inputs (e.g., duct insulation, duct leakage,
duct location) to match the original system.

Set the Thermostat setting to No Setback in the Residential tab.

In the HERS Credits tab, split the total existing infiltration among each HVAC zone. See
the HERS Credits tab section below for information on how to correctly split this
infiltration among multiple HVAC zones.
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NOTE: If you are unable to determine individual DHW zones for multiple DHW systems in
situation #3, divide the home evenly among each zone. For example, a home with two DHW
zones would be split in half.

p. Evaporative Coolers

When modeling an evaporative cooler, the HVAC system should be created similarly to any
other HVAC system. Go to the HVAC equipment library, then select or create the appropriate
equipment based on the equipment specifications. Once within the individual piece of
equipment, select Evap Cooler for the System Type. This will allow you to enter the appropriate
heating specifications, but will cancel out the cooling input and attribute fan usage only for
cooling days in the model.

q. Wall Heaters

To designate a heater as a wall unit, follow the instructions in the System level: HVAC icon
section of the handbook.

1. Click the HVAC icon in the building tree.
2. Inthe General tab, click the magnifying glass icon to open the HVAC system library.

a. Select the piece of equipment from the library that best matches the existing home
equipment. It may be best to choose a default unit (listed as Standard FAU/AC, High
Efficiency FAU/AC, Electric Baseboard, etc.).

b. Click the yellow “+” to make a copy of the default equipment in the library. Rename the
copy in the Name section (e.g., Homeowner Last Name: Existing Wall Unit).

c. Set the System Type to Room PTAC, and set the Heating Type to Gas Furnace, Electric
Res, Heat Pump, Hot Water, etc., according to the building conditions.

d. Set Furnace Type to Fan Wall or Gravity Wall if appropriate for the System Type
selected. Total Output and Efficiency should match the information provided and
accurately reflect the equipment.

e. On the Cooling tab of the equipment selection window, adjust the Output, Sensible,
SEER, and EER inputs, if appropriate for the System Type selected, to match the
information provided and to accurately reflect the equipment. Click OK.

r. Multi-family units and condos

When modeling multi-family homes, condo units, or any unit with shared walls/floors, please
remember to never include these shared assemblies if they are adjacent to conditioned space.
Including these shared walls will force the model to attribute an additional heating/cooling load
due to assumed solar heat gain, when the assembly is actually adjacent to a conditioned unit
and has very little heat loss/gain.
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Appendix
a. Additional EnergyPro resources

e Please contact support@energysoft.com with additional questions.

e To access the EnergyPro help section, click Help in the software menu bar and select
Contents. Select Search and type your desired key words in the Search for field.

e To search for words and phrases within the EnergyPro Handbook, open the handbook in
Adobe Reader and hold down the “ctrl” and “f” keys on your keyboard to open the search
tool. Type your search word or phrase in the search field and hit “Enter” on your keyboard.

b. Utility Bill Calibration

e For the Clean Energy Sacramento program, EnergyPro data should not be calibrated, but
sometimes this can be valuable information to provide to your client.

e For existing buildings, EnergyPro allows you to easily compare your simulation results to the
building’s actual energy usage. Each Calculation module contains a Calibration Tab that will
create a graph of the monthly simulated and actual energy usage and cost (both electricity
and natural gas). Use this graph to compare your simulation to the actual usage and to
identify significant differences between them. This will allow you to adjust your simulation
as required to closely mirror the actual building usage profile and more accurately estimate
the savings based on actual usage.

c. Vintage tables

e Use the program provided vintage tables for default assembly and equipment values that
cannot be determined through the field audit.
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