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Who Is Mass Save®~

« Mass Save® is an initiative sponsored by Massachusetts’ gas and electric
utilities and energy efficiency service providers, including
-The Berkshire Gas Company
-Cape Light Compact
-Columbia Gas of Massachusetts
-Eversource Energy
-Liberty Utilities
-National Grid
-Unitil

» The Sponsors of Mass Save work closely with the Massachusetts
Department of Energy Resources to provide a wide range of services,
incentives, trainings, and information promoting energy efficiency that help
residents and businesses manage energy use and related costs.
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Agenda

* Permit Application Requirements

— Information required on Construction Documentation
Mass Save Energy Code Checklist
Third-Party Verification

— REScheck

— Simulated Performance Alternative Reports
— Air Infiltration Reports

— Ventilation Verification

— Duct Leakage Reports

— HERS, ENERGYSTAR & Passive House Reports
* Summary

Questions
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Technical Support

Prescriptive Compliance mass save P

Details required on construction drawings

Construction documents should be drawn up to scale
and the following information should be shown on the
drawings:

* Envelope insulation R values

* Fenestration U value and SHGC

* Mechanical system design criteria

* Mechanical system sizes, types and efficiencies

* Service water heating systems equipment types,
sizing and efficiencies

* Duct sealing, duct and pipe insulation and location
* Air sealing details

Energy Code

Residential New Construction FRTE  Technical Support

mas§§ay§ Program
Checklist
Massachusetts Energy Code 9" Edition =~

LOW-RISE RESIDENTIAL NEW CONSTRUCTION
Massachusetts Energy Code 9" Edition
Plan Review Applicaticn Form (v 09-26-2017) Final Documentation / Inspection Checklist (v 09-26-2017)

tog by Applicant and approved by Code Offiial before Buiding Permit s ssus (To be completed by Coge Offc Cenificate of Occupang

h Compliance Path is being used (R401.2)
O Pah2 [ Patn 3 (Mandatory for Stretch Gode)

3. Ak leakoge tosting -Mandstory (REDZ412) Do
< Wisues,

AR EEEEENEREEE

chist documenting e buiking component
" raiad e

O 1. ENERGY STAR' Homes va.1
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Residential Checklist MW E?fﬁ?f‘frg:"‘“’“
Plan Review Application Form

Indicate which Compliance Path is being used (R401.2)

[ Patn1 | Q Patn2 | O Path 3 (Mandatory for Stretch Code) |
Path 1. Prescriptive — Sections R401 through R404: Indicate page number in plans/specifications where details are found:
1 Wood Slab
Windows . . Mass Basement | . ; Crawlspace
Skylight | Ceiling frame Floor insulation /
and doors Sl wall wall T wall
Option A: Maximum value Minimum value
Q - R-20 or R-13/ R-15/ R-15/
R-value (R402.1.2) U030 | U055 | R49 | paf | R | R3O | RO R10/2ft | ‘mig
Option B: Maximum value
O Equivalent U-factor (R402.1.4): U-0.55
Must include calculations U-0.30 | U-0.55 | U-0.026 | U-0.060 | U-0.082|U-0.033| U-0.050 o ft U-0.055
based on R-values in plans. .
; (Q  REScheck™ version 4.6.0 or later
O Option C: Total UA alternative (R402.1.5 plus MA amendment R402.1.5.1) o
()  REScheck-Web

Path 2. Simulated Performance Alternative: Section R405 and the provision of sections R401 through R404 labeled “mandatory”

Annual energy cost of proposed 1. _Euild_ing street address or other building site 6. An inspe_cﬂon checklist documenting
design not greater than annual energy identification ) the building component
cost of standard reference home per 2. A statement indicating that the proposed design characteristics of the proposed
software calculations submitted by oonjplles w!!n Section R405‘:‘3 design, the results for t:_oth the
designer. 3. A site-specific energy analysis report standard reference design and the

§ . 4. The name of the individual performing the analysis proposed design, and the user inputs
Attach Compliance Report. which and generating the report to the compliance software to
includes: 5. The name and version of the compliance software tool __generate the results

11

Energy Code
Technical Support
Program

Residential Checklist
Plan Review Application Form

Path 3. Energy Rating Index (ERI) and Approved Alternatives (R406): MANDATORY FOR STRETCH CODE COMPLIANCE

rior to issuing building permit. Select one method below.
® A.RESNET" HERS Index Score with MA amendments:
Preliminary rating based on plans with Index less than or equal to Table R406.4.1

Maximum HERS Index Score

Renewable energy source New Whole house
construction | renovations; additions

None
Solar PV> 2.5 kW, OR renewable primary heating system 60 70
Solar PV, OR renewable primary heating & solar thermal DHW 62 72
Solar PV & primary heating & solar thermal DHW 67 77

B. Certified ENERGY STAR" homes, version 3.1 (R406.1.2): Attach preliminary HERS rating based on plans.
C. Certified Passive House or Passive House US performance method: Attach list of compliance features. a statement that the
estimated specific space heat demand is based on plans. and the following information:

1. Address or other identification of the residential building. 3. Name and version o! the compliance software tool.

e . . 4. Ani { iting the building component
2. Name of the report. istics of the rated design.

oo

)

1 M; y Ri APPLIES TO ALL PROJECTS
Boiler control in specifications (R403.2) on page #

®
Method by which O 1. ENERGY STAR"™ Homes v3.1

Mechanical ventilation rate (R403.6): CFM | ventilation rate was () 2. ASHRAE 62.2-2013
calculated (select one): o 2IMA amandment formuta

sizing (Manual J and Manual S), and efficiency rating indicated in specifications (R403.7)
Solar Ready Zone indi in d on page # (RB103 1 and 103.2) Note: This requirement applies
only to new construction of one- and two-family i and additions, and has the following exceptions:
1. less than 600 square feet of roof area is oriented between 110° and 270° of true north;

2. buildings with a lled on-site energy system;
3. buildings with a solar-ready zone that is shaded for more than 70 percent of daylight hours annually.

o o o O
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Residential Checklist o ey cose

Final Documentation/Inspection Checklist

” Technical Support
mass save' Pprogram

1. Insulation, windows, doors, skylights: One of the following alternatives must be checked

Windows . [ole] Basement |Slab R-value /| Crawlspace
and doors ‘ Skylight | Ceiling ‘ frame wall ‘ LEFR Al ‘ Floor | ™l ‘ depth ‘ wall
Maximum value Minimum value
R-20 or R-13/
. Prescriptive U-0.30 ‘ U-0.55 R-49 ‘ R-1345 ‘ RA17 ‘ R-30 | R-15/ R»19‘ R-10/2 . ‘ R-15/R-19

Installed materials match values submitted per Path 1B on opposite side of this form, OR
installed values match REScheck™ submittal

. Annual Energy Cost Installed values match submittal per Path 2 on opposite side of this form.

Q|0|C |0

A
B. UA Equivalent
C
D.

. Energy Rating Index (ERI) and Approved Alternatives: MANDATORY FOR STRETCH CODE COMPLIANCE
(One of the following options)

Q Certified RESNET® HERS Index Score Copy of final rating certificate with HERS Index per Table R406.4.1 and marked

with MA amendments: "confirmed" is received from Rater

Following copies are received from Rater:

O Certified ENERGY STAR® Homes, * Final ENERGY STAR Homes certificate
Version 3.1: + Certified HERS Score marked “confirmed”
* ENERGY STAR Thermal Enclosure System Checklist signed by Rater
O Certified Passive House Copy of final report documenting compliance with PHI or PHIUS+ 2015 standards signed
(or PHIUS): by certified Passive House Consultant
13

Residential Checklist o ey cose

Final Documentation/Inspection Checklist

” Technical Support
mass save' Pprogram

2. Air barrier - Mandatory (Table R402.4.1.1) — Continuous air barrier is properly installed, and connections between components are
properly sealed

3. Air leakage testing - Mandatory (R402.4.1.2) — Blower door test results received. Leakage is not over 3 ACH50

4. Duct sealing - Mandatory (R403.3.2) — All ducts, air handlers and filter boxes are sealed

5. Duct testing and leakage (R403.3.3 and .4) — Duct leakage test results received. Exception if all ducts and air handlers are
within the building envelope. Leakage is not over 4 cubic ft. per 100 sq. ft. of conditioned floor area. (3 cubic ft. if test was performed
at rough-in and without air handler installed) NOTE: Leakage may be higher if house complies using performance path (R406)

6. Duct insulation (R403.3.1) — Space conditioning ductwork in vented attics must be R-8 (or R-6 if <3" diameter). Space conditioning
ductwork in all other areas must be R-6. (R-4.2 if <3" diameter.) Exception: ducts or portions thereof located completely inside the
building thermal envelope.

7. Building framing cavities are not used as ducts or plenums - Mandatory (R403.3.5)

8. Hot water boiler outdoor temperature setback - Mandatory (R403.2) — Installation verified

9. Mechanical ventilation - Mandatory (R403.6.2 as amended) — Measurement and verification documentation collected from HERS
Rater, HERS Inspector, or BPI Certified Professional

10. Lighting - Mandatory (R404.1) — Minimum 75% of light bulbs in permanent fixtures must be high-efficiency (e.g., fluorescent or
LED) or minimum 75% of permanently installed fixtures must contain only high-efficiency lamps

O oooo o| oooo

11. Certificate - Mandatory (R401.3) — Permanent certificate listing insulation R-values, fenestration U-factors, duct R-values, blower
door and duct leakage test results, and final HERS Index Score (when applicable), is posted in the space where the heating system is
located or a utility room

These mandatory requirements can be performed by a third-party

14
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Prescriptive, Equivalent U-factor, Total UA Alternative

PRESCRIPTIVE COMPLIANCE PATH

15

Energy Code
M Technical Support
n!as§§a!g Program

Prescriptive Compliance Path

Indicate which Compliance Path is being used (R401.2)

[ O Path 1 | O Path2 | O Path 3 (Mandatory for Stretch Code) |
Path 1. Pr - R401 through R404: |ndicate page number in plans/specifications where details are found:
Wood Slab
Windows . o Mass Basement | . 3 Crawlspace
= dmrs‘ Skylight | Ceiling f::;r;le CE Floor all ms(\jn\al(l:)n / el
Option A: Maximum value init value
Q & 2 R-20 or R-13/ R-15/ R-15/
R-value (R402.1.2) U-0.30 | U-0.55 R-49 R-1345 R17 R-30 R-19 R-10/2 fi. R-19
Option B: aximum value
o Equivalent U-factor (R402.1.4): e
Must include calculations U-0.30 U-0.55 | U-0.026 | U-0.060 U-0.082|U-0.033| U-0.050 .2.ﬂ U-0.055
based on R-values in plans. .
B . (O  REScheck™ version 4.6.0 or later
(O Option C: Total UA alternative (R402.1.5 plus MA amendment R402.1.5.1) a
()  REScheck-Web
Path 2. Per : Section R405 and the provision of sections R401 through R404 labeled “mandatory”

1. Building street address or other building site 6. An inspection checklist documenting

Annual en of proposed
ual energy cost of propo: identification the building component

design not greater than annual energy
cost of standard reference home per
software calculations submitted by
designer.

Aftach Compliance Report. which
includes:

2. A statement indicating that the proposed design
complies with Section R405.3

3. A site-specific energy analysis report

4. The name of the individual performing the analysis
and generating the report

5. The name and version of the i software tool

characteristics of the proposed
design, the results for both the
standard reference design and the
proposed design, and the user inputs
to the compliance software to
generate the results

16
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Total UA Alternative

REScheck

17

Energy Code

R E SCh E’Ck m%-gakv? ;fgg:l::l Support

Code Sections

Section N1102.1.5.1: REScheck Version 4.6.2 or later
and REScheck — Web are approved software tools for
demonstrating UA compliance.

18
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Energy Code
REScheck %S Sk Femica Support
General Information

REScheck Software Version 4.6.5
Compliance Certificate

Project North Meadows Development
Energy Code: 2015 IECC

Location: Boston, Massachusetts
Construction Type: Single-family

Project Type: New Construction

Orientation: Bldg. faces 0 deg. from North
Conditioned Floor Area: 2,000 ft2

Glazing Area 15%

Climate Zone: 5 (5641 HDD)

Permit Date: 3/17/00

Permit Number:

19

Energy Code
REScheck mg;;:gve Techical Support
Compliance Statement

Compliance: Passes using UA trade-off

Compliance: 0.6% Better Than Code Maximum UA: 328 Your UA: 326

The % Better or Worse Than Code Index reflects how close to compliance the house is based on code trade-off rules.
It DOES NOT provide an estimate of energy use or cost relative to a minimum-code home.

20
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Envelope Parameters

Envelope Assemblies

Gross Area

Cavity Cont.

R-Value R-Value U-Factor

Assembly or
Perimeter

Ceiling 1: Flat Ceiling or Scissor Truss 729 38.0 0.0 0.030
30.0 0.0 0.035
13,0 6.0 0.043

Ceiling 2: Flat Ceiling or Scissor Truss

Wall 1: Wood Frame, 16" o.c.
Orientation: Unspecified

oor 1. Glass 0.310
Orientation: Unspecified

Window 1: Vinyl Frame, Double Pane with Low-E 204 0.320
Orientation: Unspecified

Door 2: Solid 20 0.350
Orientation: Unspecified

Wall 2: Wood Frame, 16" o.c. 276 13.0 0.0 0.060
Orientation: Unspecified

Door 3: Solid 18 0.350
Orientation: Unspecified

Floor 1: All-Woed Joist/Truss, Over Unconditioned Space 938 21.0 0.0 0.044

Floor 2: All-Wood Joist/Truss, Over Outside Air 32 30.0 0.0 0.033

Floor 3: Slab-On-Grade:Unheated 82 8.0 0.779

Insulation depth: 2.0'

22
21
58

26

65

15

41

64

Passing REScheck does not mean passing the entire code. Lighting, Mechanical &

Mandatory requirements still have to be complied with.

21

Energy Code

R ESChECk mgzg%@ lff.;':;fﬁ' Support

Inspection Checklist

REScheck Software Version 4.6.5
] \/l Inspection Checklist
Energy Code: 2015 IECC

Requirements: 5.0% were addressed directly in the REScheck software

Text in the "Ce ptions” column is provided by the user in the REScheck Requirements screen. For each
requirement, the user certifies that a code requirement will be met and how that is documented, or that an exception
is being claimed. Where c liance is il ized in a table, a reference to that table is provided.
Saction Plans Verified | Field Verified
# Pre-Inspection/Plan Review Value Value P! C
& Req.ID
103.1,  Construction drawings and ClComplies
103.2 documentation demonstrate Opoes Not
(PR1J® energy code compliance for the
© building envelope. Thermal [CINot Observable
envelope represented on [INot Applicable
construction documents.
Construction drawings and Ccomplies
documentation demonstrate Oboes Not

energy code compliance for
lighting and mechanical systems. [ONot Obserrvable
Systems serving multiple [CINot Applicable
dwelling units must demonstrate

compliance with the IECC

Commercial Provisions.

302.1,  Heating and cooling equipment is  Heating: Heating: Clcomplies
403.7 sized per ACCA Manual S based  Btu/hr____ Btu/hr Oboes Not
[PR2F  on loads calculated per ACCA Cooling: Cooling: ot Obsesvable

o Manual | or other methods
= approved by the code official. Bahr___ Btumr___ OINot Applicable

| 1[High Impact (Tier 1) | 2 [Medium Impact (Tier 2) | 3 [Low Impact (Tier 3) |

22
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SIMULATION VERIFICATION REPORT

24

Simulated Performance Alternative % oS

mgsssavef Program
Code Sections

IECC Section R405.4: Some of the documentation requirements
are:
* Compliance software used
* For permit application
» Building identification
» Statement saying the proposed design complies with
Performance Method
» Site-specific energy analysis report
» Name of the individual performing the analysis
* The code official can also ask for reference building design
characteristics & documentation of actual values used in the
software calculations for proposed design.

25
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Energy Code
Technical Support

. ) W
Simulated Performance Alternative masssave progam

Indicate which Compliance Path is being used (R401.2)

[ O Path 1 | O Path2 | O Path 3 (Mandatory for Stretch Code) |
Path 1. Pr - { R401 through R404: |ndicate page number in plans/specifications where details are found:
Wood Slab
Windows . o Mass Basement | . 3 Crawlspace
= dnors‘ Skylight | Ceiling frame CE Floor =l insulation / =
wall depth
Option A: Maximum value ini value
Q 2 R-20 or R-13/ R-15/ R-15/
R-value (R402.1.2) U-0.30 | U-0.55 R-49 R-1345 R17 R-30 R-19 R-10/2 fi. R-19
Option B: aximum value
o Equivalent U-factor (R402.1.4): e
Must include calculations U-0.30 U-0.55 | U-0.026 | U-0.060 U-0.082|U-0.033| U-0.050 'Z.ﬂ U-0.055
based on R-values in plans. :

O REScheck™ version 4.6.0 or later

Option C: Total UA alternative (R402.1.5 plus MA amendment R402.1.5.1)
O o ()  REScheck-Web™

Path 2. Per : Section R405 and the provision of sections R401 through R404 labeled “mandatory™
Annual energy cost of proposed 1. Building street address or other building site 6. An inspgcﬂon checklist documenting
design not greater than annual energy identification ) the building component
cost of standard reference home per 2.A slatemen} indicating that the proposed design characteristics of the proposed
software calculations submitted by oorqplles with Section R405.3 design, the results for bplh the
designer. 3. A site-specific energy analysis report standard reference design and the

4. The name of the individual performing the analysis proposed design, and the user inputs
Alta:h Compliance Report. which and generating the report to the compliance software to
includes: 5. The name and version of the I software tool generate the results

26

Energy Code
Technical Support

. . INTE
Simulated Performance Alternative  masssave progam
2015 IECC Energy Cost Compliance

Property Organization HERS

Excel Buildor Mass Save Raters Confirmed

123 Main Stroet 781-555-8282 2018-02-02

Swansea, MA 02777 Rakash Koti Rating No:MassSaveEx005
Rater ID:1863955

Waather:New Bedford AP, MA Builder

Mass Save Example Excel Builder

Mass Save Sample 2.blg

Annual Energy Cost Styr

2015 IECC As Designed
Heating 1943 2045
Cooling 279 197
Wator Hoating 752 722
SubTotal - Used to Determine Compliance 2974 2964
Lights & Appliances 1356 1249
Photovoltaics -0 -0
Service Charge 0 0
Total 4330 43

Mandatory Requirements

Annual Enorgy Cost Check PASSES
Duct Insulation R-Value Check (per Section 405.2) PASSES
Window U-Value and SHGC Chack (per Section 402.5) PASSES
Home Infiltration (Section 402.4.1) PASSES
Duct Testing (Section 403.3.3) PASSES.
Machanical Ventilation (Section 403.6) PASSES.
Machanical Vantilation Fan Efficacy (Saction 403.6.1) PASSES
Mandatory Requirements Check Box (2015 IECC) PASSES

This home MEETS the annual energy cost requirements of Section 405 of the 2015 International Energy Conservation Code
based on a climate zone of 5A. In fact, this home surpasses the requirements by 0.3%.

Name | Rakesh Koti Signatura|
Organization | Mass Save Raters Date|4 April 2013

27
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Energy Code
Technical Support

. . INE
Simulated Performance Alternative masssave progam

Annual Energy Cost Slyr

2015 [ECC As Designed
Heating 1943 2045
Cooling 79 197
Water Hoating 752 722
SubTotal - Used to Determine Compliance 2974 2964
Lights & Appliances 1356 1249
Photovoltaics -0 -0
Service Charge 0 1]
Total | 4330 4213

28

Energy Code
I-t Technical Support

. . I
Simulated Performance Alternative  masssave progam

Mandatory Requirements

Annual Energy Cost Check PASSES
Duct Insulation R-Value Chack (per Section 405.2) PASSES
Window U-Value and SHGC Check (per Section 402.5) PASSES
Homa Infiltration (Section 402.4.1) PASSES
Duct Testing (Section 403.3.3) PASSES
Mechanical Ventilation (Section 403.6) PASSES
Meachanical Ventilation Fan Efficacy (Section 403.6.1) PASSES
Mandatory Reguirements Check Box (2015 IECC) PASSES

This home MEETS the annual energy cost requirements of Section 405 of the 2015 International Energy Conservation Cpde
based on a climate zone of 5A. In fact, this home surpasses the requirements by 0.3%.

Mame | Rakesh Koti Signature
Organization | Mass Save Raters Date|4 April 2018

These have to be verified!

29

12



Simulated Performance Alternative M T supor

mass save Pprogram
Building Component Report

Building Summary
2015 IECC Reference

Property Organization HERS

Excel Builder Mass Save Raters Confirmed

123 Main Street 781-555-8282 2018-02-02

Swansea, MA 02777 Rakesh Koti Rating No:MassSaveEx005
Rater ID: 1863955

Weather:New Bedford AP, MA Builder

Mass Save Example Excel Builder

Mass Save Sample 2.blg

General Building Information

Area of Conditioned. Space(sq ft) 2533

Volume of Conditioned. Space 23523

Year Built 2017

Housing Type Single-family detached
Level Type(Apartments Only) None

Floors on or Above-Grade 2

Number of Bedrooms 4

Foundation Type Unconditioned basement
Enclosed Crawl Space Type N/A

Number of Stories Including Conditioned Basement 2

Thermal Boundary Location REM Default

30

Energy Code
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AIR INFILTRATION REPORT

31
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Envelope Air Leakage Verification FWTE  Technical Support

" Program
Form — Code Sections

IECC R402.4.1.2: The code official can require the testing to be
conducted by an approved third party. A signed report should be
submitted by the third-party.

32

Energy Code

Envelope Air Leakage Verification INLE,, Tl Suor

€ Program
Form

2. Air barrier - Mandatory (Table R402.4.1.1) — Continuous air barrier is properly installed, and connections between components are
properly sealed

3. Air leakage testing - Mandatory (R402.4.1.2) - Blower door test results received. Leakage is not over 3 ACH50 +————

4. Duct sealing - Mandatory (R403.3.2) - All ducts, air handlers and filter boxes are sealed

5. Duct testing and leakage (R403.3.3 and .4) - Duct leakage test results received. Exception if all ducts and air handlers are
within the building envelope. Leakage is not over 4 cubic ft. per 100 sq. ft. of conditioned floor area. (3 cubic ft. if test was performed
at rough-in and without air handler installed) NOTE: Leakage may be higher if house complies using performance path (R406)

6. Duct insulation (R403.3.1) — Space conditioning ductwork in vented attics must be R-8 (or R-6 if <3" diameter). Space conditioning
ductwork in all other areas must be R-6. (R-4.2 if <3" diameter.) Exception: ducts or portions thereof located completely inside the
building thermal envelope.

7. Building framing cavities are not used as ducts or plenums - Mandatory (R403.3.5)

8. Hot water boiler outdoor temperature setback - Mandatory (R403.2) - Installation verified

9. Mechanical ventilation - Mandatory (R403.6.2 as amended) — Measurement and verification documentation collected from HERS
Rater, HERS Inspector, or BPI Certified Professional.

10. Lighting - Mandatory (R404.1) — Minimum 75% of light bulbs in permanent fixtures must be high-efficiency (e.g., fluorescent or
LED) or minimum 75% of permanently installed fixtures must contain only high-efficiency lamps.

O OooOooOoOo o OoOOoo

11. Certificate - Mandatory (R401.3) - Permanent certificate listing insulation R-values, fenestration U-factors, duct R-values, blower
door and duct leakage test results, and final HERS Index Score (when applicable), is posted in the space where the heating system is
located or a utility room

33
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2G-700 Pressure & Flow Gauge

DEVICE CONFIG

Rt aiae

© Performance Systems Development N © Performance Systems Development
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Energy Code

Envelope Air Leakage Verification mgsfs%e o, Suppart
Form

Your Municipality of Company Letterhead Here

lopeAir Leakage Verification Form
Project Address: Permit
Builder/ Crner: Builder/Dwner Phone Nurber:
0 Testing hasbeen done in accordance with ASTME 779 and reporte d atapre ssure of 0. 2-inchy.g

(50 Pascals)
Cenditionedfloor area I
Average celling height: I Y
“olume of conditioned space: _______
Blower doortestresult L cRmsD
Show CFMS0to ACHS0 conversion:
ACHS0= CFMS0x 60 / conditione dvolume
CFMSOX 60/ fif= ACHSD
o Pass o fail
Testing cormpaty rame Testdare
A blover door test hasbeen the Iocation above, and the bullding ervelope air
the madmum 01 Enerzy
Conservatien Code/Chapter 11 of the 2015 International Residential Code,
Signature: Date:
35
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Envelope Air Leakage Verification mass save promman
Form

Residential Envelope Air Leakage Verification Form

Project Address: Permit #:

Builder/Owner: Builder/Owner Phone Number:

O Testing hasbeen done in accordance with ASTM E 779 and reported at a pressure of 0.2-inch w,g
(50 Pascals)

36
. .. . I Encrgy Code

Envelope Air Leakage Verification mass save propra "
Form

Conditioned floorarea: ft?

Average ceiling height: ft

Volume of conditioned space: ft*

Blower doortest result: CFM50

Show CFM50 to ACH50 conversion:

ACH50 = CFM50 x 60 / conditioned volume

CFMS50x 60/ fti= ACH50

o Pass o Fail

37
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Envelope Air Leakage Verification mass save o 77

Form

Testingcompany name: Test date:

A blowerdoortest has been performed has been performed for the location above, and the buildingenvelopeair
leakage was measured to be underthe maximum leakage rate as outlined inthe 2015 International Energy
Conservation Code/Chapter 11 of the 2015 International Residential Code.

Signature: Date:

38

Energy Code
” | Technical Support
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VENTILATION VERIFICATION

39

6/21/2018
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Mechanical Ventilation Verification mgsﬂa%e ot
Code Sections

Section N1103.6.2 (R403.6.2): Installed
performance of the mechanical ventilation
system shall be tested by

* HERS Rater
* HERS Field Inspector
e BPI Certified Professional

in accordance with either RESNET Chapter 8 or
ACCA Standard 5.

40

Energy Code
M Technical Support
n!as§§a!g Program

Mechanical Ventilation Verification

LOW-RISE RESIDENTIAL NEW CONSTRUCTION
Massachusetts Energy Code 9™ Edition

lication Form (v 09-26-2017)
3 o

only to new construction of one- and two-family dwellings and townhouses, excluding additions, and has the following exceptions:
1. less than 600 square feet of roof area is oriented between 110° and 270° of true north;

2. buildings with a permanently installed on-site renewable energy system;

3. buildings with a solar-ready zone that is shaded for more than 70 percent of daylight hours annually.

o - This is not the final ventilation
Indicate which Compliance Path is being used (R401.2] rate . It IS th € d es Ign rate'
O pant TO pam2 T3 Pain 3 Mandator for Streteh Codel |
| Mandatory Requi APPLIES TO ALL PROJECTS /
D Boiler sre setback control indi din speciﬂcaty‘n (R403.2) on page #
&
Method by which O 1. ENERGY STAR" Homes v3.1
.D Mechanical ventilation rate (R403.6): CFM | ventilation rate was O 2. ASHRAE 62.2-2013
calculated (elect one): O 3. MA amendment formula
O Equi sizing calct submitted (Manual J and Manual S), and efficiency rating indicated in specifications (R403.7)
Solar Ready Zone indicated in construction on page # (RB103.1 and 103.2) Note: This requirement applies
O

Mechanical ventilation system shall be
tested and verified by

= * HERS Rater

o I * HERS Field Inspector

) e BPI Certified Professional

(RB103.1 and 103.2) Now This egurement appies.
o 41

0° and 270° of s e

gy system:
70 porcant o daylign hours annually.

6/21/2018
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Energy Code
Technical Support
mass Save program

DUCT LEAKAGE VERIFICATION
FORM

42

Energy Cod
ic

Duct Leakage Verification by b S sepor

Code Sections

Section N1103.3.3 (R403.3.3): Post-construction
or rough-in testing and verification should be
done by

* HERS Rater, or
* HERS Field Inspector, or
* BPI Certified Professional

43

6/21/2018
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Energy Code

Technical Support
n!as§§a!g Program

DG-700 Pressure & Flow

Device

basc.pnnl.gov Total duct leakage

CFM2s

44

Energy Code
Technical Support
Program

Duct Leakage Verification

Duct leakage test result:

Square footage of conditioned floor area served by HVACZ system: ft?

Tested leakage rate: _ Mg

Formula: {cfm s/ ft2 of conditioned floor area served) x 100 = Duct Leakage Result

cfrngs / ft? of conditioned floor area x 100= _ __ofmper 100ft? @25 Pa

o Pass o Fail

Testing company name: Testdate: ____ _

Aductleakage testhas been performed has been performed on the HYAC systemn for the location abowve, and the
duct systern meets the minimum leakage requirements outlined in the 2015 International Energy Conservation
Code.

Signature: Date:

Find a certified professional:

6/21/2018
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Energy Code
Technical Support
n’!as?%ﬂ!g Program

HERS Index Requirement, Projected Rating Report, Confirmed Rating Report

HERS CERTIFICATE

46

Energy Code
Technical Support
n’!as?%ﬂ!g Program

Who is a Rater?

Certified rater completes RESNET Rater training
provided by a RESNET certified organization. The
course is about:

* Building Science principles

Blower door and duct leakage testing
procedures

Other on-site inspection processes
Completing a Home Energy Rating
Pass the RESNET Rater Test.

47
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Energ_yCade
What is a HERS Index? st b P
<l MoreErergy
150
Existing 140
Homes 130
120
110
Refe;‘taor‘l'c‘: —1 100
90
80
.65
60
d 5o This Home
40
30
20
Zero Ener, o
Homg‘el 0
Less Energy
©2013 RESNET
48
Energ_yCade
RESNET HERS I o SR

Code Sections

* |ECC Section R406.6: Some of the documentation
requirements are:

* Building identification

*  Checklist documenting building characteristics of the rated

building
* Name of the individual performing the analysis
* Compliance tool/software used with version

* The code official can also ask for ERI reference building
design characteristics & documentation of actual values used
in the software calculations for proposed design.

49
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RESNET HERS— Projected Rating

Energy Code

I-t Technical Support
_ltf‘l‘ass‘ Save program
Home Energy Rating Certificate
Property HERS
Mass Builder Rating Type:  Projected Rating Cortified Energy Rater:  Ethan MacCormick
123 Main Streat Rating Date:  6/2/17 Rating Number: MasssaveDemo
Swansea, MA 02777 Rogistry I 518686332
Projected Rating: Based on Plans - Field Confirmation Required. | Estimated Annual Energy Cost
Use MMBtu Cost  Percent
HERS Index: 58 Hoating 53.6 51762 50%
[General Information || cooting 1.9 s112 =
Conditioned Area 2533 sq. ft. House Type  Single-family detached Hot Water 12.2 5387 1%
Conditioned Volume 23523 cubic ft. Foundation  Unconditioned basement Lights/Appliances 2.8 $1254 6%
Badrooms 4 Photovoltaics -0.0 50 %
Service Charges 50 0%
Mechanical Systems Features ‘ Total 905 $3515 100%
Heating:  Fuel-fired air distribution, Propane, 5.0 AFUE. —
Heating:  Fual-fired air distribution, Propana, 55.0 AFUE. Criteria
Cooling:  Air conditioner, Electric, 16.0 SEER This home meets or exceeds the minimum criteria for the following:
Duct Leakage to Outside 94,00 CFH25. Massachusetts Stretch Energy Code®
Ventilation System  Exhaust Only: 62 cfm, 20.0 watts. * Complianco is dotorminad by tho rater.
Programmable Thermostat Heat=Yes; Cool=Yes
Building Shell Features ‘
Ceiling Flat R-48.0 slab None
Sealed Attic  NA Exposed Floor  R-20.0
Vaulted Cailing  NA Window Typa  U-Valua: 0.300, SHGC: 0.150
Above Grade Walls R-21.0 Infiltration Rate Htg: 1163 Clg: 1163 CFM50 |
Foundation Walls ~ R-0.0 Method  Blower door test
Performance Systems Dev
Lights and Appliance Features ‘ 124 Brindley St
Forcont Intarior Lighting  100.00 Rango/Oven Fuol _ Propane Ithaca, NY 14850
Percent Garage Lighting  100.00 Clothes Dryer Fusl  Electric 607-277-6240
Refrigerator (kWhiyr) 717 Clothes Dryer CEF  3.42
Dishwasher (KWh/yr) 260 Ceiling Fan (cfm/watt)  0.00
REM/Rate - Residential Energy Analysis and Rating Software v15.5
This information doas not constitute any warranty of energy costs or savings. © 1985-2017 NORESCO, Boulder, Colorado
The Home Energy Rating Standard Disclosure for this home is available from the rating provider. <

RESNET HERS— Confirmed Rating

INE
mass save

Energy Code
Technical Support
Program

Home Energy Rating Certificate

Bedrooms

4

Mechanical Systems Features

Heating:

Hoatin

Cooling:

Duct Leakage to Outside
Ventilation System
Programmablo Thormostat

Fuel-fired air distribution, Propane, 95.0 AFUE.
Fual-fired air distribution, Propane, 5.0 AFUE.
A4ir conditioner, Elactric, 16.0 SEER.

94.00 CFM25.

Exhaust Only: 62 cfm, 20.0 watts.

Heat=Vos; Cool=Yes

Building Shell Features

Ceiling Flat
Sealed Attic
Vaulted Ceiling
Above Grade Walls
Foundation Walls

R-48.0
NA

NA
R-21.0
R-0.0

Slab

Exposed Floor
Window Type
Infiltration Rate
Mathod

HNone

R-30.0

U-Value: 0.300, SHGC: 0.190
Htg: 1163 Clg: 1163 CFM50
Blower door test

Property

Mass Builder Rating Type:  Confirmed Certified Energy Rater:
123 Main Streat Rating Dato:  6/2/17 Rating Humber
Swansoa, MA 02777 Rogistry ID: 518686332

HERS Index: 58

‘General Information ‘

Conditioned Aroa 2533 sq, It House Type _ Singlo-family detached
Conditioned Volume 23523 cubic ft. Foundation  Unconditioned basement

Ethan MacCormick
MassSaveDemo

‘ Estimated Annual Energy Cost

Use MMBtu Cost  Percent
Heating 53.6 51762 50%
Coaling 1.9 s112 %
Hot Water 122 5387 1%
Lights/Appliances 2.8 51254 36%
Photovoltaics 0.0 50
Service Charges 50
Total 90.5 $3515
‘ Criteria

e
Massachusatts Stretch Energy Code®
* compliance is dotermined by tha rater.

is home meets or exceeds the minimum criteria for the following:

Lights and Appliance Features

Parcent Interior Lighting
Percent Garage Lighting
Refrigerator (KWhryr)
Dishwashor (kwhryr)

100.00 Range/Oven Fuel
100.00 Clothes Dryer Fusl
R Clothes Dryer CEF
260 Ceiling Fan (cfm/watt)

Propana
Electric
342
0.00

Systoms Dov
124 Brindley St

Ithaca, NY 14850
607-277-6240

REM/Rate - Residential Energy Analysis and Rating Software v15.5
This information doas not constitute any warranty of energy costs or savings. © 1985-2017 NORESCO, Boulder, Colorado.

Tho Homo Enorgy Rating Standard Disclosuro for this homo is availablo from the rating providar.

51

6/21/2018

23



RESNET HERS— Confirmed Rating
General Information

Energy Code
INE Technical Support
mass save' Pprogram

Bedrooms

4

Property HERS
Mass Builder Rating Type:  Confirmed Certified Energy Rater:  Ethan MacCormick
123 Main Streat Rating Date:  6/2/17 Rating Number: MassSaveDemo
Swansea, MA 02777 Registry 1D: 518686332
HERS Index: 58
| General Information
Conditioned Area 2533 sq. ft. House Type Single-family detached
Conditioned Volume 23523 cubic ft. Foundation Unconditioned basement

52

RESNET HERS— Confirmed Rating

Mechanical Systems & Building Shell Features

Energy Code
INE Technical Support
mass save' Pprogram

‘Mechanical Systems Features

Heating:

Heating:

Cooling:

Duct Leakage to Outside
Ventilation System
Programmable Thermostat

Fuel-fired air distribution, Propane, 95.0 AFUE.
Fuel-fired air distribution, Propane, 95.0 AFUE.

Air conditioner, Electric, 16.0 SEER.

94.00 CFM25.

Exhaust Only: 62 cfm, 20.0 watts.

Heat=Yes; Cool=Yes

Building Shell Features

Ceiling Flat
Sealed Attic
Vaulted Ceiling
Above Grade Walls
Foundation Walls

R-48.0
NA

NA
R-21.0
R-0.0

Slab

Exposed Floor
Window Type
Infiltration Rate
Method

None

R-30.0

U-Value: 0.300, SHGC: 0.190
Htg: 1163 Clg: 1163 CFM50
Blower door test

6/21/2018
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Energy Code
Technical Support
Program

RESNET HERS— Confirmed Rating W
Annual Energy Cost & Criteria mass save
Estimated Annual Energy Cost
Use MMBtu Cost Percent
Heating 53.6 51762 50%
Cooling 1.9 $112 3%
Hot Water 12.2 $387 1%
Lights/Appliances 22.8 $1254 36%
Photovoltaics -0.0 $-0 -0%
Service Charges S0 0%
Total 90.5 $3515 100%
Criteria
This home meets or exceeds the minimum criteria for the following:
Massachusetts Stretch Energy Code*
* Compliance is determined by the rater.

54

I |
mass save

Energy Code
Technical Support
Program

Projected Rating Report & Confirmed Rating Report

ENERGYSTAR V.3.1

55
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Energy Code
Technical Support

= s W
What is ENERGYSTAR ? Mass save program

ENERGYSTAR is a label certifies that a home has
undergone testing and verification to meet
requirements set by US EPA. It is a voluntary
certification.

Requirements can be found here:
https://www.energystar.gov/newhomes

56

Energy Code

ENERGYSTAR v. 3.1 mass sive s

Code Sections

* Prior to issuance of the permit
— Copy of preliminary HERS rating based on plans
— Copy of ENERGYSTAR v.3.1 Home Report
— Copy of Rater Design Review Checklist
* Prior to issuance of CO
— Copy of certified HERS rating
— Copy of signed ENERGY STAR Rater Field Checklist

57
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https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/rev_8/ES HERS Index Target Procedure v36 2015-06-11_clean_508.pdf

ENERGYSTAR v. 3.1 — Projected I Tl support

Rating

mas$§ay§ Program

ENERGY STAR v3.1 Home Report

Property. Organization HERS

Mas Bulder Mass Save Rater Corp Projected Rating

123 Main Strast 15558282 62117

Swansea, WA 02777 Ethan MacCormick Rating HoassSavelemo
Rater ID: 1863955

Westher:lew Bedford AP, WA Builder

Sharps Lot Rd M Builder

Projected Rating: Based on Plans - Field Confirmation Required.l

ENERGYSTAR A Designad

Heating 210 56
Coaling 58 56
Water Heating 125 3
Lignts and Appliances 257 ns
Total &0 BT
HERS Index of Reference Design Home & 58 HERS Index wio PV
HERS Index Targst ] 58 HERS Index

ENERGY STAR v3.1 Mandatory Requirements

[X]  ouct teakage at post constuction etter than or aqual to ENERGY STAR v3/3.1 requirements.

[|  Envelope inulation evets meet o excesd ENERGY STAR v2/2.1 reqiremens.

| o on Grade Insutaion must e » -5, an a ECC 2009 Depen for Cimate Zones 4 and above.

D] Envetope incutaton o Grade I vith

[|  windows meet the 2009 tecC Recusrements - Table 402.1.1

D] ouet ruutation mests the EPA mimimu recutremants of ..

[]  Mechanicat ventitaion system i etalled i the home.

D] eneroy STaR checkist futy veriied and complece.
@ for designation as an EPA [NElEV STAR Version 3.1 GuaM‘ed Home.
[Z581, 0 it wio PY = HERS Inde of Refarence Design Home AND HERS Index <= HERS Index Target o comply
Pallution Prevented Energy Cost Savings Siyr
Tipe of Emssions Reduction Heating st
Carbon ioside (€O2) - consiyr 40 Cooting 1
Sulfr Doxide (502) - esrye o Watar Heating P
Hitrogen ides (1<) - bsge 0 Lights & dppliances e

Tota i34

The ensrgy cast zaving: and pollution preventad are calculstad by comparing the Ratad Home to the Reference Home a: defined in
e Mortgage It ationl Home Eergy Rating ysemsStandards 4 prmulgted by the Resdentil EngySavies etuork
(RESHET) . In sccordance with and the
Comancs f et e s v oen oanedpoon s e oot

REM/Rate - Residential Energy Analysis and Rating Software v15.5 58
g ot constitute savings.
% Baule Coooo

ENERGYSTAR v. 3.1 I Tl support

Rater Design Review Checklist

mas$§ay§ Program

VT Rater Design Review Checklist
R ENERGY STAR Certified Homes, Version 3 / 3.1 (Rev. 08)

Home Address:

City: State: Permit Date:

1. Partnership Status

Must | Rater'
Correct | Verified

1.1 Rater has verified that builder is an ENERGY STAR partner using energystar.gov/partneriocator O O
1.2 Rater has verified that HVAC contractor holds credential required to complete the HVAC Commissioning Checklist, O ]

unless all equipment to be installed in home to be certified is an exempted type, in which case check “N/A” 2 [LIN/A
HVAC Contractor Company Name:

2. High-Pel

Fenestration

2.1 Specified fenestration meets or exceeds 2009 IECC requirements * ] ]

3. High-Performance Insulation

3.1 Specified ceiling, wall, floor, and slab insulation levels comply with one of the following options

3.1.1 Meets or exceeds 2009 I[ECC levels * %€ OR; . R

3.1.2 Achieves < 133% of the total UA resulting from the U-factors in 2009 IECC Tab\e 402.1.3, per guidance in
Footnote 4d, AND specified home infiltration does not exceed the following: *

3ACHS0iInCZs 1,2

2.5ACH50in CZs 3, 4 2ACHS0iInCZs 5,6, 7 1.5 ACH50in CZ 8

4. Review of HVAC Design Report 7

4.1 HVAC Design Report collected for records, with no Items left blank (] (|

4.2 HVAC Design Report reviewed by Rater for the following parameters (HVAC Design Report Item # indicated in parenthesis):

4.2.1 Cooling season and heating season outdoor design temperatures used in loads (3.3) are within the limits
defined at energystar.gov/hvacdesigntemps for the State and County where the home will be built, or the (] O
designer has provided an allowance from EPA to use alternative values ®

59
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ENERGYSTAR v. 3.1 — Confirmed

Energy Code

Technical Support

masg§ay§ Program

Rating

ENERGY STAR v3.1 Home Report

Proparty Organization HERS

Mass Builder Mass Save Rater Corp Confimed

123 Main Streat 7e1.555.8282 6rzsi7

Swansea, A 02777 Ethan MacCormick Rating la:MassSaveDeme
Rater ID: 1263955

Westher:tlew Badford AP, WA Builder

Sharps Lot Rd M Bulder
Mazs Save Sample blg

Normalized, Modified End-Use Loads (MMBtu/yr)
EnERGY STAR 45 Designed

Heating 210 236
Cooling. a8 56
Water Heating 125 3z
Lights and Appliances 57 na
Toral 6.0 618
HERS Index of Reference Design Home 63 58 HERS Index wio PV
HERS Index Target 63 58 HERS Index

ENERGY STAR v3.1 Mandatory Requirements
Duct leakage st past construction batear than or squal to ENERGY STAR v/3.1 requirement:.
Envelops inzulation Levels msst or axcesd ENERGY STAR v3/2.1 requiremants.
Stabs on Grade Insudation must be > R-5, and at IECC 2009 Depth for Climate Zones 4 and above.
Envelops insulation achieves RESHET Grads | installation, or Grade Il with insulated sheathing,
‘Windows meet the 2003 [ECC Requirements - Table 402.1.1
Duct insulation meets the EPA minimum requirements of R-6.
Mechanical vemilation system is installed in the home.
ENERGY STAR Checklists ully verified and complete

This home MEETS or EXCEEDS the energy efficiency requirements
for designation as an EFA ENERGY STAR Version 3.1 Qualified Home.
|EESEHERS Index wio PV <= HERS Inde of Reference Design Home AND HERS Index <= HERS Index Target to comply.

@ =[]

Pollution Prevented Energy Cost Savings Siyr
Type of Emissions Feduction aating s
Carbon Dioxide (CO2) - tons/yr 4.0 Cooling 167
‘Sulfur Diexide (502) - lbs/yr X3 Water Heating 3w
Hitrogen Owides (HOx) - Lbs/yr 8.0 Lights & Appliances 486

Toral 1754

‘The energy cost savings and pollution prevented are calculated by comparing the Ratd Home to the Reference Home as defined in
the Mortgage Industry National Hom Enargy Rating Systems Standards 2 promulgatad by the Residential Energy Services Network
(RESHET) _ In accordance with these guidelines, building inputs affecting setpoints, infiltration rates, window shading and the
‘existanca of mechanical systems may have been changed prior to calculating loads

EMRate - Residential Energy Analysis and Rating Software v15.5
“This information does nof. constitute any warranty of SnSrgY COsts OF aVings.
@ 1985-2017 HORESCO, Boulder, Colarade.

60

ENERGYSTAR v. 3.1 — Confirmed Rating
General Information

Energy Code

Program

m Technical Support
m 4

Property Organization

Mass Builder Mass Save Rater Corp
123 Main Streat 781-555-8282
Swansea, MA 02777 Ethan MacCormick

Weather:New Bedford AP, MA Builder
Sharps Lot Rd MA Builder
Mass Save Sample.blg

ENERGY STAR v3.1 Home Report

HERS

Confirmed

6/2/17

Rating No:MassSaveDemo
Rater ID:1863955

61
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ENERGYSTAR v. 3.1 — Confirmed Rating g comcoe

Building Loads

Technical Support
mass save' Pprogram

Heating

Cooling

Water Heating

Lights and Appliances
Total

HERS Index of Reference Design Home
HERS Index Target

ENERGY STAR
21.0
9.8
12.5
25.7
69.0

65
65

Normalized, Modified End-Use Loads (MMBtu/yr)

As Designed
29.6

5.6

3.8

22.8

61.8

58 HERS Index w/o PV
58 HERS Index

62

ENERGYSTAR v. 3.1 — Confirmed Rating g crescos

Mandatory Requirements

Technical Support
mass save' Pprogram

Mechanical ventilation system is installed in the home.
ENERGY STAR Checklists fully verified and complete.

ENERGY STAR v3.1 Mandatory Requirements
Duct leakage at post construction better than or equal to ENERGY STAR v3/3.1 requirements.
Envelope insulation levels meet or exceed ENERGY STAR v3/3.1 requirements.
Slab on Grade Insulation must be > R-5, and at IECC 2009 Depth for Climate Zones 4 and above.
Envelope insulation achieves RESNET Grade | installation, or Grade Il with insulated sheathing.
Windows meet the 2009 IECC Requirements - Table 402.1.1.
Duct insulation meets the EPA minimum requirements of R-6.

This home MEETS or EXCEEDS the energy efficiency r)equirements
for designation as an EPA ENERGY STAR Version 3.1 Qualified Home.
mHERS Index w/o PV <= HERS Index of Reference Design Home AND HERS Index <= HERS Index Target to comply.

6/21/2018
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ENERGYSTAR v. 3.1 — Confirmed Rating g ememycon

Technical Support

mass save program

S trough soery oMy

ENERGY STAR® CERTIFIED NEW HOME

Builder Name: MA Builder Rating Company: Mass Save Rater Corp
Permit Date/Number. Rater Identification Number: 1863955
Home Address: 123 Main Streat : 61247

Swansea, MA 02777

s of an ENERGY STAR C
h n

dently verified to meet rigorous
A), including

Thermal Enclosure System Water System

Acomplete thermal enclosure sysiem that Acomprehensive wiater management syslem
inclues comprehensive ¢ seaing, qually 0 protect roofs, walls, and foundations.
Installed Insulation and hgh-performing an

windows to defiver improved comfort and Flashing. a drainage plane, and ste grading ©
lower utiiy bas. move water from the roof to
thon away from the hom

i nfatration Test: Hig: 1163 Clg: 1163 CFMSD
Primary Insulation Lovels:
Ceiling: R48.0

FndWall: R0.0 slabs to reduce the potential for water entering into the home.
AGWall: R21.0 Floor: R30.0

Managemen of moisture levels In bullding materias durin
Primary Window Effciency age 0 0

U-Value: 0300, SHGC: 0.190 el
Heating, Cooling, ilation System Energy Efficient =
Ahigh-eficiency heating, cooling system, Lighting and Appliances 2
10 wollsion aritem et s davigned end Energy eficiont products o help reduce utlty | S5
installd fo optmal performance bis, whie prowcing high-qualiy periomance {ﬁ

Total Duet Leakage: ENERGY STAR Quaified Lightng: 100%
200,00 CFM2S.

ENERGY STAR Quaifiod Appliances and Fans:
Duct Leakage to Outdoors: Refrigerators: 0 Dishwashers: 0
00 CFM25.

Cailing Fans: 0 Exhaust Fans: 0
Primary Heating (System Type « Fuel Typs - Effciency): Primary Water Heater (System Type = Fuel Type » Efficlency)
Fuelfired aif istribution, Propane, 95.0 AFUE. Instant water heater, Propane, 0.92 EF, 0.0 Gal.

Primary Cooling (System Type = Fuel Type » Eficiency)
i o 16.0 SEER.

Zero Energy Refence  iting

?

csE5558383

64

ENERGYSTAR v. 3.1 — Confirmed Rating g crescos

Technical Support
mass save program

General Information mass save

Builder Name: MA Builder Rating Company: Mass Save Rater Corp
Permit Date/Number: Rater Identification Number: 1863955
Home Address: 123 Main Streat Rating Date: 6/2/17

Swansea, MA 02777 Version: 3.1

65
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ENERGYSTAR v. 3.1 — Confirmed Rating
Thermal Enclosure System

m Energy Code
Technical Support

Mass Save Program

Thermal Enclosure System

A complete thermal enclosure system that
includes comprehensive air sealing, quality-
installed insulation and high-performing
windows to deliver improved comfort and

lower utility bills.

Gy

Air Infiltration Test: Htg: 1163 Clg: 1163 CFM50

Primary Insulation Levels:
Ceiling: R-48.0 FndWall: R-0.0

AGWall: R-21.0 Floor: R-30.0

Primary Window Efficiency:
U-Value: 0.300, SHGC: 0.190

66

ENERGYSTAR v. 3.1 — Confirmed Rating
Heating, Cooling and Ventilation System

Energy Code
Technical Support
Mass SaVe' Program

Heating, Cooling, and Ventilation System

A high-efficiency heating, cooling system,
and ventilation system that is designed and
installed for optimal performance.

Total Duct Leakage:

200.00 CFM25.

Duct Leakage to Outdoors:
94.00 CFM25.

Primary Heating (System Type « Fuel Type ¢ Efficiency):

Fuel-fired air distribution, Propane, 95.0 AFUE.

Primary Cooling (System Type * Fuel Type « Efficiency):

Air conditioner, Electric, 16.0 SEER.

67
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ENERGYSTAR v. 3.1 — Confirmed Rating
Energy Efficient Lighting & Appliances

m Energy Code
Technical Support

Mass Save Program

Energy Efficient
Lighting and Appliances

Energy efficient products to help reduce utility
bills, while providing high-quality performance.

ENERGY STAR Qualified Lighting: 100%

S\

ENERGY STAR Qualified Appliances and Fans:
Refrigerators: 0 Dishwashers: 0

Ceiling Fans: 0 Exhaust Fans: 0

Instant water heater, Propane, 0.92 EF, 0.0 Gal.

Primary Water Heater (System Type * Fuel Type « Efficiency):

68

ENERGYSTAR v. 3.1 — Confirmed Rating
HERS Index

m Energy Code
Technical Support

Mass Save Program

gl
o ©

o88588388§5

Less
E 155)
This Home
©2013 RESNET

Zero Energy Reference Existing
Home Home Homes

N LT[

oyt

8 More
Energy

Getting a HERS Rating is a part of ENREGYSTAR. There is no

fixed HERS Rating to get ENERGYSTAR label.

69
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ENERGYSTAR v. 3.1 — Confirmed Rating g mooce
.o Program
ENERGYSTAR Certificate
Address:
123 Main Streat
Swansea, MA
Built by:
MA Builder
Verified by:
Ethan MacCormick
6/2/17
ENERGY STAR® for Homes Version Number:
Version 3.1
Optional information:
HERS Index: 58
This home has been independently verified to meet EPA's strict
guidelines for energy efficiency.
Learn more at energystar.gov 70

ENERGYSTAR v. 3.1 Wi e
N * mass Technical Support
. . Save Program
S e st oy
Rater Field Checklist
@7  Rater Field Checklist
ENERGY STAR Certified Homes, Version 3/ 3.1 (Rev. 08)
HVAC System *° (HVAC Design Report Item # indicated in parenthesis) [ Must | Rater NIA?
| Correct | Verified 2
l 0 T I
Rater Name: Rater Pre-Drywall Inspection Date: Rater Iniials:
Rater Name: Rater Final Inspection Date: Rater Initals:
Builder Employee: Builder Inspection Date: _____ Builder Initials:
O E—— ™
house when all bedroom doors are closed and all air handlers are operating. See Footnote 34 for alternative. >
6.3 All supply and return ducts in unconditioned space, including connections to trunk ducts, are i tozR-6 % (] O ()
6.4 Rater-measured total duct leakage meets one of the following two options. See Footnote 37 for alternative: % 738
6.4.1 Rough-in: The greater of < 4 CFM25 per 100 sq. ft. of CFA or s 40 CFM, with air handler & all ducts, building
cavities used as ducts, & duct boots installed. In addition, all duct boots sealed to finished surface, Rater- O | O
verified at final. %
6.4.2 Final: The greater of < 8 CFM25 per 100 sq. ft. of CFA or < 80 CFM, with the air handler & all ducts, building O ] 0O
cavities used as ducts, duct boots, & register grilles atop the finished surface (e.g., drywall, floor) installed
6.5 Rater-measured duct leakage to outdoors the greater of € 4 CFM25 per 100 sq. ft. of CFA or € 40 CFM25 %. 3. 41 ] (] (]
7. Whole-House M Ventilation Syste
7.1 Rater-measured ventilation rate is within either + 15 CFM or +15% of design value (2.3) % ] ] =
7.2 A readily-accessible ventilation override control installed and also labeled if its function is not obvious (e.g., a label | [ 0O ~
is required for a standalone wall switch, but not for a switch that's on the ventilation equipment)
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Building Information, Heating & Cooling Loads, Source & Site Energy,
Building Envelope Summary, Ventilation Summary, Envelope areas and
Transmission Losses

PHIUS+ 2015
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What is Passive House?

Either Passive House or PHIUS (Passive House
Institute US)

Specific Space Heat Demand should be less
than 10 kBtu/sq ft/year

Extremely air-tight homes.

Modeled using software packages specially
tailored for Passive House

Should be certified by a Certified Passive
House Consultant.

Taking the Passive House route to show compliance is rare.
75
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Code Sections

* Prior to issuance of permit
— List of compliance features
— Estimated Specific Space Heat Demand based on
plans
* Prior to issuance of CO

— Copy of final report showing compliance with
PHIUS+2015 standard

— The report should indicate that the building
achieves Specific Space Heat Demand less than or
equal to 10 kBtu/sq ft/year

76
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BUILDING INFOEMATION

Category: Residential
Status: In planning
Building type: New construction

Year of construction:

Units: 1

Number of occupants: 4 (Design)

Boundary conditions Building geometry

Climate: BOSTON MA Enclosed volume: 25,298.6 ft*

Internal heat gains: 0.9 Btu/hr ft2 Net-voluma: 576 v
Total area envelope: 5,332.2 f?

Interior temperature: 68 °F AV ratio: 0.2 it

Overheat temperature: 7 °F Floor area: 1,931.6 ft?

Source: http://www.phius.org/software-resources/additional-resources
77
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Heating & Cooling Demand

“Tass§3y§ Program

Certificate criteria: PHIUS+ 2015 Standard

Heating demand

specific: 417 kBtutyr | e —
i] 1 2 3 4 J5> B 7 g 4 V

target: 5 kBtufftzyr
total: 8,061.8 kBtufyr

Cooling demand

sensible: 2.08 kBtuftzyr

latent: 0.02 kBtuft?yr

specific: 2.09 kBtuteyr s | | | | | v
target: 5.9 KkBtu/ftzyr  § AR YL

total: 4,044.46 kBtufyr

Source: http://www.phius.org/software-resources/additional-resources
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Source/Site Energy & Air Tightness

“Tass§3y§ Program

Source energy PHIUS+ Source Zero: NG

total: 23,698.68 lWhiyr

specific: 5,925 KWh/Person yr i —— | ‘/

targel: 6,200 kWh/Person yr " g A0ao euan daue Juoo

total: £0,855.26 kBtufyr

specific: 41.86 kBtufftzyr

Site energy

total: 34,923.66 kBlufyr _

specific: 18.08 KkBtuMft*yr “—_—

tolal: 10,236.12 KWhiyr 0 33 F 1 1233 1867 2

specific: 5.3 kWhHt?

Air tightness

ACH50: 0.98 1/hr - ‘_ v 4
——p] CFMS0 per envelope area 0.05 cfm/ft? a 0z 04 06 0 1 12

targel: 0.98 1/hr

target CFM50: 0.05 cfm/f?

Source: http://www.phius.org/software-resources/additional-resources
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Summary building envelope

Tolal area / length Average U-value / Psi value Transmission losses
Exterior wall ambient: 2,554.9 f* 0.017 Btu/hr ft2 °F 5,849.7 kBtufyr
Exterior wall ground: 0 fi2 0 Btu/hr ft2 °F 0 kBtufyr
Basement: 1,151.4 fi2 0.019 Btu/hr ft2 °F 1,113.5 kBtu/yr
Roof: 1,151.4 f* 0.011 Btu/hr fi2 °F 2,030.8 kBtufyr
Windows: A74.5 ft? 0.155 Btuthr ft* °F 11,7711 kBtufyr
Doors: G fi2 0 Btuhr fi2 °F 0 kBtufyr
Thermal bridge ambient: 0 ft 0 Btu/hr t °F 0 kBtufyr
Thermal bridge perimeter: 0 ft 0 Btuthr ft °F 0 kBtufyr
Thermal bridge floor slab: 0 ft 0 Btu/hr ft °F 0 kBtufyr

Source: http://www.phius.org/software-resources/additional-resources
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Technical Support
Ventilation

VENTILATION

Infiltration pressure test ACH50: 0.98 1/hr
Total extract air demand: 106 cfm
Supply air per person: 17.99 cfm
Occupancy: 4
Average air flow rate: 81.71 cfm
Average air change rate: 0.3 1i/hr
Effective ACH ambient: 0.12 1/hr
Effective ACH ground: 0 1/hr
Energetically effective air exchange: 0.12 1/hr
Infiltration air change rate: 0.07 1/hr
Infiltration air change rate (heating load): 047 1/hr

81
Source: http://www.phius.org/software-resources/additional-resources
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Passivehouse Recommendations

PASSIVEHOUSE RECOMMENDATIONSE

a0

Frequency of overheating: 227 % Ev # -
1] 5 10 B @D

Cooling systermn is required
Frequency of overheating only applies if there is not & [properly sized] cooling system installed.

HRY efficiency: 82 % ﬁ H | | J
50 60 70 a0 100

Source: http://www.phius.org/software-resources/additional-resources
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Other Reports

Energy Code
m Technical Support

€ Program

MANUAL

-
ulation....
;

14

s

ManualJ |

Air Barrier & Insulation Checklist

83
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Summary ===

* In REScheck, verify building areas building component
types and insulation values

* The ventilation cfm can be either the design cfm or
final value. Make sure to make the distinction

* Third party can conduct all mandatory testing
requirements and submit reports

* HERS rating is required for ENERGYSTAR compliance.

* For both ENERGYSTAR and HERS, check to see if
building characteristics are matching plans

* If you receive documentation for Passive House, always
check for Specific Space Heat Demand.

85

Energy Code
Technical Support
mass save program

Energy Code Support ~—/—=

Questions about the energy code?

Energy Code Support Hotline:
855-757-9717

Energy Code Support Email:
energycodesma@ psdconsulting.com

87
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Incentives for energy efficient building and renovating

* Low-Rise New Construction
— Performance Path — based upon Electric and Fuel
savings, plus a % adder as compared to MA
baseline — incentives up to $10,000
* High-Rise New Construction and all Master
Metered Natural Gas

— Incentives based upon modeling by Program
Manager

Incentives also offered for existing buildings.

Visit www.MassSave.com for the details.
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Energy Code

Residential New Construction — 381K, mmelSimen

Incentives

Blended Savings Approach (BSA)

Single Family BSA Incentive Calculation Multifamily BSA Incentive Calculation
A Electric Savings * $0.35 / kWh A Electric Savings * 50.35 / kWh
B Fuel Savings * $35 / MMBtu B Fuel Savings * 535 / MMBtu
C Percent Savings * $3,000 C Percent Savings * $2,000

Participant Participant

Incentive A+B+C Incentive A+B+C

Rater Rater
Incentive $350 Incentive $100

Details at:

www.masssave.com/en/saving/residential-rebates/new-construction

6/21/2018
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