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Housekeeping

Submit questions via the Webex chat pane

We will address at the end of our session
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Learning Objectives

What we’'ll be focusing on today

1. Understand and prioritize modeling impacts
2. Benefits of standardized modeling practices
3. Applying the protocol

4. Where to go for support
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Understanding Impacts

, Since 1978, the region
Biomass :

1% has met over half of its
load growth through
efficiency resources
Natural Gas T -

99 $4 billion saved in energy
bills

Hydropower
47%

6,000 aMw — enough to
power 5 cities the size of
Seattle

Image and data courtesy of

Energy NW Power & Conservation
Efficiency Council
18%

BetterBuilt"V



Understanding Impacts

From page 1-1 of the RESNET® standards:

101.1  Purpose
The purpose of these standards is to ensure that accurate and consistent home energy ratings

are performed by accredited home energy rating Providers through their Raters nationwide;
to increase the credibility of the rating Providers with the mortgage finance industry, federal
government, state governments, local governments, utility companies, and the private sector;
and to promote voluntary participation in an objective, cost-effective, sustainable home
energy rating process.
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Understanding Impacts

Background - New Construction Standard Protocol

» Establishes a method for estimating “utility-grade”

savings with REM/Rate ™
o Standardized modeling and QA methods

= Enables utilities to incentivize homes based on
REM/Rate™ results, modified via AXIS database

= Allows utilities to partner with certification programs and
local rater/verifiers to create new programs and incentive
structures
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Understanding Impacts

What does it take to model “utility-grade”™ savings in
REM/Rate ™7

NEEA Pilot Rating Project (2015)
Goals:

= Quantify model variability introduced by Rater modeling
practices, identify gaps in existing guidance

= Use findings to improve model consistency, accuracy,
and fill gaps in existing modeling guidance
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Understanding Impacts: “Ratings in the wild”
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Understanding Impacts

Change in Savings 2014-2017 (WA)
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Understanding Impacts
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39% 50%
reduction reduction

Code Home

Top-Tier Program Upper Limit
Home

Savings available from
building interventions -
Insulation, Air Sealing,
Equipment, Etc.

Reduction

m Total

About half of what
remains is directly tied
to plug loads,
occupancy, + behavior
effects




Understanding Impacts
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Heat loss through 2,000 Sq. Feet of Attic - Boise, ID
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Understanding Impacts

Where do new homes use energy?

25

20

15
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Mmbtu/Yr

Building surfaces Infiltration/Ventilation Duct losses Water heating Lights, Appliances,
Plugloads
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Understanding Impacts
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Understanding Impacts

70

Each Occupant accounts for ~1,000 kWh, ~20 Therms/Yr
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Poll Question

Which of the following is most impactful when modeling
new homes?
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Benefits of Standardization

= Creates consistency in ratings
= Minimizes errors and error impacts

= Closer alignment with actual energy use
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Applying a Consistent Practices
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Benefits of Standardization

= Creates consistent practices for incentives and
certifications — streamlines work processes

= Clear and consistent practices across raters/rating
companies

= Data-driven program QA
= Streamlines file review
» Reduces administrative burden
= |mproves accuracy

BetterBuilt"V
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Poll Question

From your perspective, which is the most valuable benefit
of standardized modeling and QA practices?
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General Work Flow

AXIS Data
Rater_ Plan Rater Field Validation
Rt Inspections and File
Design P
Consulting

QA
\\/ \\/
rogram

1
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Applying The Protocol

Rater/verifier Qualifications

= Must be oriented on NW modeling requirements and
workflow

= (You're doing this now.)
= Heads up — you may also need an agreement with your local utility

= Remaining qualifications are divided according to
services

= Modeling — trained on REM/Rate ™

= Current HERS cert or verifiable experience modeling in other
programs

= Field verification — trained in field verification

=  Current HERS/BPI cert or verifiable experience verifying in
other programs

= Introductory training options are available for newbies. A list of
trainings is available on betterbuiltnw.com
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Applying The Protocol

Modeling Requirements

BetterBuilt"V

Document is available on betterbuilthw.com
Requires REM/Rate™ v15.3 (national)

Aimed at creating consistent methods for programs

across the region
=  Guidance for high performance building practices and systems
» Guidance to supplement REM/Rate ™’s internal help menus
=  Guidance to achieve more reliable model outputs

Designed to be more comprehensive and straight
forward than NWESH modeling requirements
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Applying The Protocol

= Uses REM/Rate ™'s UDRH structure to determine %
Improvement over code

=  For raters participating in programs that require a baseline model,
this means you no longer have to create a separate model

= Rater/verifier selects and applies the appropriate UDRH
file in REM/Rate™

= UDRH files are available on betterbuiltnw.com

= UDRH file selection is based on:

= State
= HVAC configuration (Central vs Zonal)
= Home size (only in Washington)
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Applying The Protocol

UDRH file selection

Zonal <1,500 ft WA Perf Path Zonal - Small.udr
/ Zonal . + 1,500-5,000 ft? —————t—> WA Perf Path Zonal - Medium.udr
Washington Zonal >5 000 ft? WA Perf Path Zonal - Large.udr
Central <1,500 ft? WA Perf Path Central - Small.udr
Central 1,500-5,000 ft* WA Perf Path Central - Medium.udr
Central >5 000 ft* WA Perf Path Central - Large.udr
Zonal Any OR Perf Path Zonal.udr
Oregon
Central Any OR Perf Path Central.udr
1daho Zonal Any ID Perf Path Zonal.udr
T Central . > Any » |D Perf Path Central.udr
Zonal Any MT Perf Path Zonal.udr
Montana
Central Any MT Perf Path Central.udr
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Applying The Protocol

Modeling Requirements

= Specific guidance on practices/systems present in NW
homes
=  Thick walls
= Foundation properties
=  Mini-split heat pumps
= Electric resistance zone heaters
= Fireplaces
= Ventilation systems
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Applying The Protocol

Modeling Requirements

= For field-verified components, final model inputs must
align with field observations
= |nsulation values
=  Equipment specs
=  Blower door/duct blaster testing
= Lighting counts
= AXIS database allows Rater/verifier to upload
preliminary file with placeholder values to obtain
savings estimates

BetterBuilt""V 30



3.

4.

5.

6.

General Requirements.
Required Software..
Required Skills and Training ..
Required Libraries and Reference Homes
Axis Database & Post Processing......ceene.

General Building INformation .o srres s s s e e e ser s s s ssne s mn e s sraneenansaaaesrnmnannnnans
Site Information.. -
General Building Informatlon

Building Surfaces ..
Foundation Wall Proper‘tles
Slab Floor Properties ......
Frame Floor Properties...
Rim and Band Joist Properties.
Above-Grade Wall Properties..
Window and Glass Door Properties....
Door Properties ...
Ceiling Properties
R LT Tl e o =T o = SRR

LT =T ad T T B o T T T = OO
Load Allocation.
Gas Furnaces..
Heat Pumps .. i
Supplemental Heat Sources
Radiant Hydronic Heating... - .
Integrated Space and Water Heatlng
Water Heating ..
Domestic Hot Water EH:ICIEHCIES

Duct systems, Infiltration and Ventilation..
Ducts...
Infiltration...

V=T T O S OSSOSO UOSP ST SUPRRRRIN

Lights, Appliances, Other..
Appliances
Lighting .......
Miscellaneous and Auxiliary Equipment
Interior Mass ..
Photovoltaic Energ\,r Systems
Active Solar, Solar Water Heatmg and Sunspaces..
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NW Modeling Requirements

Contents
1.

Go to:
www.betterbuilthw.com

- “Resources”

- Scroll down and
select “Performance
Path”



http://www.betterbuiltnw.com/

NW Modeling Requirements

4. MechaniCal EQUIPMENT ... o e e e e e ettt e i eee e e aeeeaeemesemsann s s aeaeaeesane sannsnannnnsnn 7
LOAO ANOCATION .o et e e ettt e e e e e e e et e aeemaasn e eeaaeeeasseannns s eeaneseeesesannnnnn 7
LG T L UL = o = O PSSP PSR STRP 7
o [=E L T OO PP UPPSTRPR 8
SUPPIEMENTA] HEAT SOUITES 1riiiiieiieesieeieesiiiiie s eesssssssssssasa s rraesseessssssssssasa s s sseeessseassnsannssnssssseensrns 9
Radiant Hydronic HEating. ..o et e e e et e e e e e e e e e ae e e assnsneeeaeeaeeeseeannnann 9
Integrated Space and Water HEating .. ..o e e e e e e e e e e e eaeeaanes 10
LT L= g o == = 10
Domestic HOt Water EffiCIENCIES .o r e e as e ee e e e eeeeeeeeeeeeeeeeeennns 10
5. Duct systems, Infiltration and VenTilation ... e e s e e aee e s s s ee e e s s s e e armannn s 10
1 L OSSO R EPP SR EP PSR 10
LT 1= o SRS 11
LT =T 0 1 =T 3 TR 11
o T 31 Y 0T o1 E= Lot =T T U= ST SSRTRS 12
B D P AN TS et eeeeee et e et teaa—_—a—eeeeeeeeantnannnaa—aeeeeesteaeensanntnaeaans 12
I = 12
Miscellaneous and AuXiliary EQUIPIMENT .. .ot e e e e s e e e e e s e maaes s s eeeaesennns 12
L L= g T Tl = SRS 12
PhotoVORAIC ENEIEY SYSTRITIS 1ottt iiieeiieeiieesusssasss s ireeasseessssassssssra s rasseassssnssnssanssssssnsseeesessnnns 12
Active Solar, Solar Water Heating and SUNSPaCes ..o e ee e e e 13
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NW Modeling Requirements

Mini-split Heat Pumps
Includes all Ductless and Ducted mini-split heat pumps as follows:

e Enter capacity and HSPF values accurate to the unit selected. Most mini-split heat pumps do not
include internal electric resistance back up heat. Unless the manufacturer’s product information
indicates internal back up heat, set “Electric Resistance Backup Capacity” value to zero.

¢ For ducted mini-splits, duct system “Sq. Feet Served” shall be entered for the whole home or
zone the unit will serve and “Duct Surface Area” shall be estimated using REM/Rate™'s
“Estimate Surface Area” option. Duct system location shall be entered accurate to the duct
system to be installed in the home. Alternatively, if a duct design has been provided, the Rater
may calculate duct surface area based on the design. (See “Duct systems” below)

¢ |f no supplemental heat sources — wall heaters, zone heaters, fireplaces, electric baseboards, or
electric resistance floor heat exist in the home, no further action is required.

¢ [ If supplemental wall heaters, zone heaters, fireplaces, electric baseboards, or electric resistance
floor heat will be present in the home, the Rater shall enter the supplemental heat as a separate
space heating system according to the sections that follow.

BetterBuilt"V
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NW Modeling Requirements

4. MechaniCal EQUIPMENT ... o e e e e e ettt e i eee e e aeeeaeemesemsann s s aeaeaeesane sannsnannnnsnn 7
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NW Modeling Requirements

Supplemental Heat Sources

Electric Resistance Zonal Heat

If supplemental electric resistance wall heaters, zone heaters, baseboard heaters, or electric resistance
floor heat will be present in the home, the Rater shall enter the supplemental heat as a separate space
heating system as follows:

e ( System type: “Electric baseboard or Radiant”

s | Fuel type: “Electric”

s | Rated output capacity (kBtuh) = Total capacity of supplemental heat, in kBtuh.

e \ Seasonal equipment efficiency = 1.0 COP

e After entering the system, Rater shall set the “Capacity Weight % of Load Served” toggles to
“off” (no checkmarks in boxes) for heating and set the “Load Served (%) — Heating” value to 10%
for the electric resistance heating system.

¢ The remaining 90% of the heat load shall be allocated to the home's other heat sources. If
multiple heat sources are included in the home, the rater shall split the remaining load across
those sources, according to guidance included in the other sections of this document.
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i REM/Rate v 15.3 - 2129-F

! File Building View Extras Libraries Reports Tools Help

Dt BE WMk P& 2

— Mechanical Equipment Properties Surmary

#| Tope | HrgEf | CigEf | Dhwi Eff

1 18k DHP - 10.5hspf 10.5 HSPF 13.05EER
2 Elect Resistance
3  HPwH, B0gal, 20EF

M e | Deletel Copy |

— Mechanical Equipment Properties

Equipment: |18k DHP - 10.5hspt ~] ..

Locatian: I Conditioned area _I

Library Type: | Air-5 ource Heat Pump ;I Mumber of Units: I1

Heating Cooling  DHW

Performance &dj (%5 [100.0 Load Served (%] |30.0 St

— System-fide Properties
Heating Cooling

Setpoint T emperature [FJ: IEE.EI I.'-"Ei.l:l

Programmable Thermostat;
Capacity “Weight % of Load Served: 1,

Total Load Served [must total 100%): I'I a0

Analysis

|L||:u:|aten:|: 12:55:49 PM

il 7 &
= Design Loads (kBtw/hr)
Heating 240
Coaling 163
Annual Loads (MMBtuw/yr)
Heating 375
Cooling 11.8
‘Water Heating 11.4
WHwout Ta... 9.8
Annual Consumption (MMBE .
Heating 16.8
Coaling 34
Water Heating 5.2
Lights and App... 24.8
Phatovoltaics 0.0
Total 50.2
Annual Energy Costs ($/1)
Heating h3z2
Coaling 106
Water Heating 162
Lights and App...
Photovoltaics 0 ;I

Energy LArea LCnmpIiance [+

Detailed

Boise, ID 05/08/17
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i REM/Rate v 15.3 - 2129-E

File Building View Extras

Libraries

D] H et ME . M8 & ED R

Reports Tools Help

— Mechanical Egquipment Properties Summary

ﬂl Type

| Hrg Ef | CigEff | DhwER |

1 18k DHP - 10.5hspf

2 Elect Resistance
3 HPwH, 50gal, Z0EF

105HSPF  13.05EER

1.0C0OP

200EF

e

Delete | Copy |

— Mechanical Equipment Properties

Library Type: | Space Heating

ﬂ Murmber af Urnits: I'I

Equipment: | Elect Resistance

= .|

Location: IEnnditiDned area

Performance Ad). [Z]: |1EIEI.EI

;I Heating Coaoling  DHW

Load Served (%] |10.0 =it

— System-\wide Properties

Setpoint Temperature [F]:

Prograrmmable Thermostat;
Capacity “Weight % of Load Served:

Total Load Served [must tatal 100%]:

Heating Coaling DHWw
|68.0 |78.0
r r
r v
{100 {100

(|l = b |
Analysis aq x
|Updated: 12:55:43 PM
A=
= Design Loads {(kBtw/hr) =
Heating 240
Cooling 16.3
= Annual Loads {(MMBtw/yr)
Heating 375
Cooling 118
Water Heating 114
WHw/out Ta.. 9.3
= Annual Consumption (MMBR ___
Heating 16.8
Cooling 34
Water Heating 5.2
Lights and App... 24.8
Photovoltaics 0.0
Tatal B0 2
= Annual Energy Costs ($/1)
Heating h3z
Cooling 106
Water Heating 162
Lights and App... 707

Photovoltaics -0

=]

| Energy LArea LCnmpIiance] [

Detailed

Boise, ID 050817
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The resources you need to

Energy-Efficient
HOMES




Thanks for Tuning In



