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I Housekeeping

Welcome
= Safety
= Bathrooms
= Cell phones
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Session Survey Instructions

ol Verizon 10:22 AM

At the end of each session, you will be given 5 > R
minutes to complete the session survey. 1. The information learned in this session will
e e

1. Open the “HEF2017” app

2. Navigate to “Agenda” and select the session ? -

3. Scroll down to “Session Feedback” ° roee

4. For each question, select answer and hit Q  Nekhanegmancndisagres
“Submit” o) Disagree

5. Show completed survey to BetterBuiltNW rep o Strongly disagree

to earn points

6. Prizes awarded Friday to the top point earners

. See “Challenge” section in the app for activities ey et e

7. Assistance available at the BetterBuiltNW table Breinse dosle £ oanAtoncomEAY

adheres to.

Please select one answer
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The Basics

, Since 1978, the region
Biomass ]

1% has met over half of its
load growth through
efficiency resources
Natural Gas e .

9% $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""



I STOEZ
] r10Z

] ET0Z

L] | ZI0E

| ITOEZ

B OT0L

——— 600¢

| — B00<
— L00E
— 900

S00Z
00z
€00Z
00T
[00Z
000Z
6661
8661
L661
9661
5661
661
€661
661
1661
0661
6861
8861
£861
2861
9861
re6l
€861
861
[861
0861
6L61
BL6T

Image and data courtesy of NW Power & Conservation Council

Cumulative Regional Savings from All Mechanisms

Federal Standards

MNEEA
_-..|||||||II||III|

| Market Momentum
B BPA and Utility Progra

il S5tate Codes

s 8 8 8

o m i~

0

The Basics

BetterBuilt""

000
1000

{MNe) sduiaes aAaneInwn)



The Basics — Reducing Energy
Use

* Reduce Heating/Cooling loads
=  UAreductions, air sealing
» Duct sealing/Ducts inside
= Heat recovery
= Shading, siting, passive design

= Use High-efficiency HAC systems to serve loads
* Reduce DHW load

=  Low flow fixtures
= Pipe insulation

=  Plumbing design
= DWHR

= Use High-efficiency DHW equipment

BetterBuilt""V Y




Reducing Energy Use

Table 1. Design steps and technology options for ULEBs

Design step

Sample technology options

1. Reduce building energy loads with
improved envelopes and the use of
passive systems.

Superinsulation, daylighting, exterior
shading, natural ventilation

2. Install high-efficiency systems to
address primary building energy loads.

Heating, ventilation, and air-conditioning
systems (including distribution), water
heating, appliances/equipment

3. Install systems to manage building
energy loads with effective control
strategies and other mechanisms.

Energy management systems, plug-load
control strategies, feedback to users
and occupants

4. Incorporate energy recovery
mechanisms to minimize energy losses.

Energy recovery ventilation, heat-pump
water heaters

5. Use renewables to meet remaining
building loads.

Rooftop and other photovoltaic energy
systems

6. Monitor and manage post-ocgupancy
building energy use.

Monitoring-based commissioning,
occupant engagement

SowrressPGRE 2012; NBI 2014.

http://aceee.org/sites/default/files/ultra-low-enerqy-0717.pdf
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http://aceee.org/sites/default/files/ultra-low-energy-0717.pdf

Reducing Energy Use

I

2001 RECS 2009 RECS 2030 Challenge
2015

60

50
2009 RECs average (42.8

40

70-85% EUI

=
! 30 reduction

20
10

0

B Northeast B Midwest BSouth BEWest

Figure 2. Average EUI for existing single-family homes and selected ULE retrofit initiatives

http://aceee.org/sites/default/files/ultra-low-enerqy-0717.pdf
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Prescriptive Approaches

Reduce Heating/Cooling loads
= UAreductions, air sealing
= Duct sealing/Ducts inside
= Heat recovery
= Shading, siting, passive design

Use High-efficiency HAC systems to serve loads
= Reduce DHW load

Low flow fixtures
Pipe insulation
=  Plumbing design
= DWHR

Use High-efficiency DHW equipment

BetterBuilt""
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Prescriptive Approaches

TABLE 6-1
PRESCRIPTIVE REQUIREMENTS™' FOR SINGLE-FAMILY RESIDENTIAL
CLIMATE ZONE 1

Glazing Glazing |U-Factor . yall'? Wﬂtﬂi Watlr Slab®
i 10. .
Option Area y Door Ceiling® ”"’a_“_'te“% Above Bml Be}li Floor® on
% of Floor | Vertical | Overhead U-Factor Ceiling Grade elow 210w Grade
srade | Grade
I. 13%% 034 050 020 E-49 or E-38 R-21int’ | R-21 E-10 E-30 E-10
E-3% adv TE 2’
II.* 25%% 032 050 020 E-49 or E-3& E-21int’ | R-21 E-10 E-30 E-10
E-38 adv TE 2
I0. Tnlimited 030 050 020 E-49 or k-3 E-21int’ | R-21 E-10 E-307 E-10
E-32 adv TE TJ=0029 2
*  Reference Case

Heating & Cooling Equipment

Gras Furnace 90 AFUE Installed according to ENERGY STAR Homes Northwest
ecifications for sizing, controls, airflow and refrigerant charge.

Heat Pump 8.5 HSPF* / SEER 13 | P  SIZNG, COTOls, 8 g

Performance testing is required.
. . * A of July 1, 2006 any home initiated in the ENERGY ST AR Homes Morthwest

Air Conditioner SEER 13 database utilizing a heat pump must he an 8.5 HZFF. Homes initiated prior to July

1, 2006 wall gquali f¥ with an 8.0 HSPF/SEER 13 heat pumgp.
BetterBuilt""
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Prescriptive Approaches

The Beauty

= Straightforward, easy to understand
= Buildable

= Enforceable

The Pain

= Challenging for emerging methods/tech

= |Legal limitations for mandating equipment
efficiencies

= Not flexible — Need Trade-offs

BetterBuilt""V 13







I Trade-offs

NORTHWEST
%
M

Northwest ENERGY_STAR'@ Ijomes NWEOP 1
Program Requirements Joovrsaie
Oregon Single-Family Homes " Heat Pumps

Effective Date: January 1, 2012

Prescriptive Pathway Options (MUST choose one or an altemate approved Technical Compliance Option):

Prescriptive Path Option Mandatory Requirem ents

1. Ducts in Conditioned Space = All ducts and equipment located within thenmal and pressure houndary of the home

2. Equipment Upgrade

» Electric water heater = 2.0 EF OR gas water heater= 082 EF
» = 04 AFUE gas furnace

3. Envelope Pathway

» Wall U-value must be = 0.043 (i.e., B-21 wall insulation AND RE-4 continuous foam)
» Windows: = 0.25 U-Value

Northwest ENERGY STAR BOP 1; Additional requirements, unless otherwise specified in Prescriptive Pathway:

Heating and Cooling Equipment

u}

[u]
u]
[u]

a

» Heating equipment shall meet the following applicable efficiency levels:

= 02 AFUE gas furnace

8.8 HSPF /14 5 SEER /12 EER air-source heat pump, ENERGY STAR gualified with electric backup (Climate Zone 4]3
9.0 HSPF / 14.5 SEER / 12 EER air-source heat pump, ENERGY STAR gualified with electric backup (Climate Zone 5)°
Ground-source heat pump, any product type, ENERGY STAR gualified

=  Cooling equipment shall meetthe following applicable efficiency levels:

= 13 SEER AC OR Heat pump (see above)

BetterBuilt""V 15




Trade-offs

TABLE N1101.1(2)
2017 ADDITIONAL MEASURES

High efficiency walls

Extenior walls — U-0.045 / R-21 cavity msulation+R-5 continuous

Upgraded features

2 Exterior walls — U-0.057 / R-23 intermediate or R-21 advanced,
Framed floors — U-0.026 / R-38, and
Windows — U-0.28 (average UA)

Upgraded features

3 Extenior walls — U-0.055 / R-23 intermediate or R-21 advanced,
Flat ceiling® — U-0.620017 / R-60, and
Framed floors — U-0.026 / R-38

Super Insulated Windows and Attic OR Framed Floors

4 Windows — U-0.22 (Triple Pane Low-¢), and
Flat ceiling® — U-0.017 / R-60 or
Framed floors — U-0.026 / R-38

(Select One)

Air sealing home and ducts

Mandatory air sealing of all wall coverings at top plate and air sealing checklist’, and

3 Mechanical whole-building ventilation system with rates meeting N1101.1(3) or ASHRAE 62.2, and
All ducts and air handlers contained within building envelope® or

All ducts sealed with mastic®

Envelope Enhancement Measures

High efficiency thermal envelope UA®
Proposed UA 1s 8% lower than the code UA

A | High efficiency HVAC system®

Gias-fired furnace or boiler AFUE 94%, or
Air source heat pump HSPF 9.5/15.0 SEER cooling, or
Ground source heat pump COP 3.5 or Energy Star rated

ares (Select

R Nueted HV A( svetems within randifinned enare

BetterBuilt""




Trade-offs

Enhanced Flexibility, Increased Complexity

I Conditioned Floor Area

Component Performance, R occupancies Code Target Values Proposed Design
Area UA Area UA

Doors U =:0.:300 0 0 ] 0

Overhead Glazing U = 0.500 0 0 0 0
Wertical Glazing U= 0300 0 [t 1] 0
FlatVaulted Ceilings U = 0.026 o 0 g 0
Wall (above grade) U = 0.056 0 0 0 0
Floors U= 0.029 0 0 ] 0

Slab an Grade F = 0.540 0 [t 0 0
Below Grade Wall - 1) =0.042 0 0 ] 0
Below Grade Slab F = 0470 0 0 ] 0
Target UA Total 0 Proposed UA Total 0

Target Credits from Table 4062| 35 Propoged %fjiggg 0.0

Table 406.2 Vertical Glazing Overhead Glazing Doors Flat-Vaulted Ceilings - ®

Copyright 2013 Instructions

BetterBuilt""




Trade-offs

Enhanced Flexibility, Increased Complexity

 \Who does the work?

Analyze options
Select optimal options
Document selected options

* Who checks the work?
Do selected options comply?

 Who field-verifies the work?
« How are builder choices tracked?

BetterBuilt""
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Trade-offs

BetterBuilt""

TABLE 406.2
ENERGY CREDITS

OPTION

DESCRIPTION

CREDIT(S)

la

EFFICIENT BUILDING ENVELCPE 1a:

Prescriptive compliance is based on Table R402.1.1 with the following modifications:

Vertical fenestration U =028

Floor R-38

3lab on grade R-10 perimeter and under entire slab

Below grade slab E-10 pertmeter and under entire slab

or

Cornpliance based on SBection R402.1.4: Reduce the Total UA by 5%

0.5

1b

EFFICIENT BUILDING ENVELOFE 1b:

Prescriptive compliance 1s based on Table R402.1.1 with the following modifications:

Vertical fenestration 7 =0.25

WallR-21 plus R4

Floor R-38

Basement wall R-21 int plus E-5 ol

Slab on grade R-10 peritmeter and under entire slab
Below grade slab R-10 perimeter and under entire slab
or

Compliance based on Section R402.1.4: Reduce the Total UA by 15%.

1.0

1c

EFFICIENT BUILDING ENVELCPE 1c:

Prescriptive compliance is based on Table R402.1.1 with the following modifications:

Vertical fenestration U =022

Ceiling and single-rafter or joist-vaulted R-49 advanced
Wood frame wall R-21 intplus R-12 1

Floor R-38

Basement wall R-21 int plus R-12 ci

3lab on grade R-10 perimeter and under entire slab
Below grade slab R-10 perimeter and under entire slab
or

Compliance based on SBection R402.1.4: Reduce the Total UA by 30%.

2.0

1d*

EFFICIENT BUILDING ENVELOFE 1d:

Prescriptive compliance 1s based on Table R402.1.1 with the following modifications:

Vertical fenestration U= 024

0.5




20

35

HIGH EFFICIENCY HVAC EQUIPKMERNT 3a:
Gas, propane or oil-fired furnace with minimum AFUE of 94%, or
Gas, propane or oiled-fired boiler with minimum AFUE of 92%

To qualify to clamm this credit, the building perrmit drawings shall specify the option
being selected and shall specify the heating equipment type and the minimum

equipment efficiency.

1.0

3h"

H:[G'-H EF:E'IC"I'E"}\TH"‘V I s v T TTITR AT T 21

Aur-source h
To qualify to
being selecte
equipment ef

3¢

HIGH EFFI{
Closed-loop

or

Cpen loop w
feet and ming
To qualify to

being selecte

R403.7.1 Electric resistance zone heated units.
All detached one- and two-family dwellings and
multiple single-family dwellings (townhouses) up
to three stories in height above grade plan using
electric zonal heating as the primary heat zource
shall install an inverter-driven ductless mini-split
heat pump in the largest zone in the dwelling.
Building permit drawings shall specify the heating

equipment type and location of the heating system.

Exception: Total installed heating capacity of
2Kw per dwelling or less.

1fy the option
nimu

1.0

chead of 150

ify the option

Tt

s ttett ef fir ety
L 1 o

1.5

HIGH EFFICIENCY HVAC EQUIPMENT 3d:
Ductless Split Systern Heat Pumps, Zonal Control: In homes where the primary space
heating system 15 zonal electric heating, a ductless heat pump systern shall be installed
and provide heating to the largest zone of the housing unit.

To qualify to clamm this credit, the building permit drawings shall specify the option

being selected and shall specify the heating equipment type and the minimum
equipmernt efficiency.

1.0




Trade-offs

Additional challenge for programs:

« Determine what was done to meet code vs
exceed code

 In states with options-based codes, this is a
guestion for both whole-home programs and
Individual measures:

Shell measures
DHPs

HPWHSs

HRVs

Air Sealing

BetterBuilt""V 21
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Code Changes

Highlights from 2016 WSEC.:

* Increase to select prescriptive minimums
« Zonal heated homes must have a DHP

* |Increase to Table 406 credits
« Small homes need 1.5 credits
 Medium homes need 3.5 credits
* Large homes need 4.5 credits

BetterBuilt""V 23




30%

25%

20%

15%

10%

Code Changes

Change in Savings 2014-2017 (WA)

m 2017 code home ®2014 code home
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KWh/YTr

Reducing Energy Use

16000

14000 -

12000 -

10000 -

8000 -

6000 -

4000 -

2000 -

BetterBuilt""

“Top-Tier” Upper Limit of

Program Home

Code 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




Code Changes

25% reduction per cycle

6000
5000 ®e
[ ]
[ ]
[ ]
[ )
[ ]
[ ]
4000
[ )
[ ]
[ ]
[ )
[ )
[ ]
[ )
3000 o
[ )
[ ]
[ ]
[ ]
[ ]
[ ]
2000 ®e
..
....
1000 I"O.
I.....
o I

2014 2017 2020 2023 2026 2029 2032 2035

BetterBuilt""V 26




Code Changes

Highlights from 2016 WSEC.:

* Increases to select prescriptive minimums
« Zonal heated homes must have a DHP

* [ncreases to Table 406 credits
« Small homes need 1.5 credits
« Medium homes need 3.5 credits
« Large homes need 4.5 credits
* Increase minimum thresholds for performance-based
compliance (Section R405) — More on this later

BetterBuilt""
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Code Changes

Highlights from 2017 ORSC:

« Updates to prescriptive minimums

* Intermediate framing, below-grade walls, ceiling
iInsulation, windows

« Additional measure option tables have changed

« Shell upgrades, equipment upgrades, air sealing
details and removal of solar for energy compliance

« Lighting, showerheads and other changes

http://www.oregon.qgov/bcd/codes-stand/Documents/17res-
comm/17orsc-chll-ohba-neea-comp-proposal.pdf

BetterBuilt""V 28



http://www.oregon.gov/bcd/codes-stand/Documents/17res-comm/17orsc-ch11-ohba-neea-comp-proposal.pdf

Code Changes

Highlights from 2017 ORSC.:

* Lighting required to be 100% high-efficacy
« Exception to allow two standard fixtures
* Applies to interior and exterior

e 100% low flow showerheads and toilets

« Solar and electric vehicle ready electric panel

- Panel space and capacity for PV inverter and
electric vehicle charger. Does not specify other
Infrastructure.

http://www.oregon.gov/bcd/codes-stand/Documents/17res-
comm/17orsc-chll-ohba-neea-comp-proposal.pdf

BetterBuilt""

A



http://www.oregon.gov/bcd/codes-stand/Documents/17res-comm/17orsc-ch11-ohba-neea-comp-proposal.pdf

Code Changes

BUILDING COMPENENT | STANDARD BASE CASE | Ceiling
Equiv. Value

(Wall insulation-above grade R-21 Intermediate® ° R-49 flat Ceilings
‘Wall insulation-below grade © R-15 [ R-21 o Minimum 6~ depth
Flat ceilings R38 R-49 at exterior top
Vaulted ceilings® Rﬁiﬁ-gi:z?f;:l; P lates
Under floors R-30 . R-30 vault if <50%
Slab edge perimeter R-15 . R-38 vault if = 50
Heated slab interior’ R-10 04
Windows '’ 0
Window area limitation** Windows
Skylights' e U-0.30
Exterior doors™ U-0.20
Exterior doors w/>2.5 ft* glazing"

Forced air duct insulation




Code Changes

TABLE N1101.1(2)
2017 ADDITIONAL MEASURES

High efficiency walls

Extenior walls — U-0.045 / R-21 cavity msulation+R-5 continuous

Envelope Enhancements Cparied ators
. S d t 2 E.‘(IEHDT\\HHS—U—D.OS?J’R—%} mtermediate or R-21 advanced,
ome moved 1o Wandovs- 0028 (v UY)

requirements

 Ducts inside is no longer
an envelope option*

« Air sealing option has
changed

Upgraded features

3 Exterior walls — U-0.0535 / R-23 intermediate or R-21 advanced,
Flat ceiling® — U-0.628-017 / R-60, and
Framed floors — U-0.026 / R-38

Super Insulated Windows and Attic OR Framed Floors

(Select One)

4 Windows — U-0.22 (Triple Pane Low-¢), and
Flat ceiling® — U-0.017 / R-60 or
Framed floors — U-0.026 / R-38

Air sealing home and ducts

Envelope Enhancement Measures

Mandatory air sealing of all wall coverings at top plate and air sealing checklist’, and
5 Mechanical whole-building ventilation system with rates meeting N1101.1(3) or ASHRAE 62.2, and

All ducts and air handlers contained within building envelope™ or
All ducts sealed with mastic®

High efficiency thermal envelope UA*®
Proposed UA 1s 8% lower than the code UA

A | High efficiency HVAC system®

Gas-fired furnace or boiler AFUE 94%, or
Aur source heat pump HSPF 9.5/15.0 SEER cooling, or
Ground source heat pump COP 3.5 or Energy Star rated

ares (Select

R | Dueted HVAT svcteme within condifinned enace

BetterBuilt""




Code Changes

Envelope Enhancements: Measure 5 Before and After

Ducted HVAC systems within conditioned space

All ducts and air handlers contamned within building En"-'ell'_'lpE'i
Cannot be combined with Measure 3

Air sealing home and ducts

Mandatory air sealing of all wall coverings at top plate and air sealing checklist’, and

Mechanical whole-building ventilation system with rates meeting N1101.1(3) or ASHRAE 62.2, and
All ducts and air handlers contained within building envelope® or
All ducts sealed with mastic®

BetterBuilt""V 32




Code Changes

TABLE N1101.1(2)
2017 ADDITIONAL MEASURES

High efficiency walls

Extenior walls — U-0.045 / R-21 cavity msulation+R-5 continuous

Conservation Measures Upgraded features

= . - Exterior walls — U-0.057 / R-23 intermediate or R-21 advanced,
° HVAC eﬂ:|C|enC|eS H : Framed floors — U-0.026 / R-38, and
. g Windows — U-0.28 (average UA)
iIncreased — DHPs added E [ [ rerase taeres
. . = 3 Exterior walls — U-0.055 / R-23 intermedate or R-21 advanced,
T e
« Ducts inside moved to 2 Flat celing ~U-0.626017) R0, and
CO n Se rV atl O n E E Super Insulated Windows and Attic OR Framed Floors
. .. 'g J'J’ 4 Windows — U-0.22 (Triple Pane Low-¢), and
«  Water heating efficiency % || Pt s 00 mn
g ramed floors — U-0.02 -3
. 5
d = Air sealing home and ducts
I n C re aS e E 5 Mandatory air sealing of all wall coverings at top plate and air sealing checklist’, and
Mechanical whole-building ventilation system with rates meeting N1101.1(3) or ASHRAE 62.2, and
® S O | ar PV n 0 | O n g e r an All ducts and air handlers contained within building envelope™ or

. All ducts sealed with mastic®
O ptl O n High efficiency thermal envelope UA*®

Proposed UA 1s 8% lower than the code UA

A | High efficiency HVAC system®

Gas-fired furnace or boiler AFUE 94%, or
Aur source heat pump HSPF 9.5/15.0 SEER cooling, or
Ground source heat pump COP 3.5 or Energy Star rated

ares (Select

R | Dueted HVAT svcteme within condifinned enace

BetterBuilt""V 33




Code Changes

Conservation Measure A: Before and After

| High efficiency HVAC svstem:
A Gas-fired furnace or boiler with minimom AFUE of 90% a. or Airsource heat pump with minimum HSPF of 8.5 or
Closed-loop ground sounce heat pump with minimum COP of 3.0

High efficiency HVAC system®
Gas-fired furnace or boiler AFUE 94%. or

Aur source heat pump HSPF 9.5/15.0 SEER cooling, or
Ground source heat pump COP 3.5 or Energy Star rated

BetterBuilt""V 34




Code Changes

Conservation Measure C: Before and After

&

Ductless heat pump:

Replace electric resistance heating in af least the primary zone of dwelling with at least one ductless mini-split heat pump having a minimum
HSPF of 8.5. Unit shall not have integrated backup resistance heat, and the unit (or umits, if more than one is installed in the dwelling) shall be
sized 1o have capacity to meet the entire dwelling design heat loss rate at outdoor design iemperature condition. Conventional electric resistance
heating may be provided for any secondary zones in the dwelling. A packaged terminal heat pump (PTHP) with comparable efficiency ratings
may be used when no su ntal zonal heaters are installed in the building and inte backup resistant heat is allowed in a PTHP

Ductless heat pump

Ductless heat pump HSPF 10.0 in pnimary zone of dwelling

BetterBuilt""V 35






Performance Based Codes

Oregon Section 408

SECTION 408
ALTERNATIVE SYSTEMS ANALYSIS

This section provides an alternate method of demonstrating
cade complianee with this chapter by demonstrating that such
deviation will result in an annual energy consumption equal to
orless than a building that is in compliance with this chapter.

408.1 Equivalent annual energy consumption. The baseline
design, conforming to requirements specified in this chapter
and the proposed design shall be analyzed using the same pro-
cedures. The analyses shall use equal floor area and equal envi-
ronmental requirements. The comparison shall be expressed in
Btu input per gross building square foot of conditioned space
per year (MJI/m? per year).

BetterBuilt""V 37




Performance Based Codes

Oregon Section 408

« Exceed performance of the base home
* Hourly Simulation
« Completed/documented by registered engineer

BetterBuilt""V 38




Performance Based Codes

Washington Section R405

BetterBuilt""

SECTION R405
SIMULATED PERFORMANCE ALTERNATIVE
(PERFORMANCE)

R405.1 Scope. This section establizshes criteria for
compliance vsing simulated energy performance
analysis. Such analysis shall include heating, cooling,
and service water heating energy only.

R405.2 Mandatory requirements. Compliance with
this section requires that the mandatory provizsions
identified in Section R401.2 be met. All supply and
return ducts not completely inside the Suilding
therimal envelope shall be insulated to a minimum of

R-&.

39




Performance Based Codes

Washington Section R405

« Software must be capable of simulating equipment
under part-load conditions
« Exceed performance of the base home by:
« Small homes — 20%
 Medium homes — 28%
« Large homes — 34%
* R-2 dwellings — 15%
« Sampling prohibited

BetterBuilt""V 40




Performance Based Codes

2015 IECC Section R406

TAELE R406.4
MAXIMUM ENERGY RATING INDEX

CLIMATE ZONE ENERGY RATING INDEX
52
52
o1
34
95
24
93
53

SO = | 30| DN e | | R =
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ERI vs Energy Improvement (Mmbtu)
25.00%

20.00%

15.00% A

10.00%

5.00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

e Energy Improvement — e=pER| |mprovement
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ERI vs Energy Improvement (Elec)

25.00%
20.00%

15.00%

10.00%
i | | | || || ‘| | | | |
2 3 4 8 9 10 12 13 14 20 21 23 25 26 28 29 30 31

3

mEnergy Improvement  mERI Improvement
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ERI vs Energy Improvement (Gas)

25.00%
20.00%
15.00%
10.00%

i |||| || ||‘\ ‘\‘\ ‘\|| ‘\|| ||‘\ ‘|
1 2 5 6 7 11 15 16 17 18 19 22 24 27

33 34

m Energy Improvement  ®mERI Improvement
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City of Portland

HOME

SCORE

HOME PROFILE

123 Main St
Portland, OR 97201

07

1,500 sq. ft.

3
ASSESSMENT
12/22/2016
12/22/2018

Maria Gomez
Gomez Energy Partners

503-555-1211
maria@gomezen:-gy.com

1234567890

MAKE THE MOST OUT

BetterBuilt""

", U_S. DEFARTMENT OF THE HG“E'S E"MMED
'ENERGY ENERGY COSTS
THIS

HOME'S
PER YEAR
:Eﬁﬁngs /I-I-ume Energy Score

==

Fligher Liowsnr
gy 1 2 4 5 & T wragy
um r

SODRE TODWAY

Pre=construction Assessment | 1081234567

Thee Homiz Enengy Score i a national rating system develaped by the ULS. Departmaent of Enengy. The Scare
reflects the enegy efficiency of & home kased on the hame's struchune and heating, cooling, and hat water
systems. The awerage score i a 5_Leann more at HomeE nergySeone.gou.

HOW MUCH EMERGY IS THIS HOME LIKELY TO USE? How much
renewable
Electrie: 10,000 KWh/yr. ... .. oo 5600 energy does
this home
Natural Gas: 700 therms/yr ... ... ool 5633 generate?
Other: galfyr . ...l 50 ——

TOTAL ENERGY COSTS PERYEAR $1,233

THIS HOME'S CAREON FOOTPRINT:

155
Tk Hame

3 -& ;
fara | s year
WORSE ‘ - BEST

Estmabed average carban fostprnt fora similar sined home: 38 rovs of Oy ipuivalinil eissons g yuar




Looking Ahead*

IECC-based states begin to adopt ERI with modified
targets

Or — IECC-based states begin to roll Commercial
upgrade options into Res code

DOE HES and other rating tools
migrate to better/common
engines

Raters leveraged as 3" party
code inspectors

Programs “squeezed” up against
ZNE codes

BetterBuilt""



Looking Ahead*

« DOE HES and other rating tools migrate to hourly
simulation engines

« Greater alignment between tools/resources used for
policy, code, programs, MLS

 Enhanced QA on performance-
based code approaches

« Migration to EUI code metrics

 Integration of EE, Renewables,
Storage, DR, Smart devices

BetterBuilt""



Thomas Anreise
iInfo@betterbuilthw.com



