ENERGY STAR. The simple choice for energy efficiency.

New ENERGY STAR for Multifamily
New Construction Program

Presented by Rebecca Hudson, EPA &
Gayathri Vijayakumar, Steven Winter Associates
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| ENERGY STAR

Audience Poll

* Who here has successfully certified a multifamily unit
in the ENERGY STAR Certified Homes Program??

* Who here has successfully certified a multifamily unit
in the ENERGY STAR MFHR Program?

« Who attended this session last year?

 Who attended the ENERGY STAR MF two part
webinar in November?

EPA 3
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|ENERGY STAR

Specification Timeline

First Comment Period

* Webinar mid-November and comments through mid-
December

Second Comment Period

* Webinar March 22 and comments through mid-April
Goal:

* Final specification available January 2019

» At least one year transition

EPA 4
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Recap from last year
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Multifamily Background
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| ENERGY STAR

ENERGY STAR for New Construction MF

Has guidelines that apply to new (or gut rehab):

<EPA

Single Family Homes (detached and attached) .

. Certified
Factory Built Homes (manufactured and modular) — Homes
Low & Mid Rise Multifamily Buildings _

Mid & High Rise Multifamily Buildings

— Covers buildings previously ineligible for
Certified Homes MFHR

— Launched in June 2011
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ENERGY STAR for Existing MF

« Recognition ENERGY STAR score of >75 in Portfolio Manager
— Same process as commercial buildings (office, retail, etc.)

— Based on whole property energy use (common areas, retail,
parking lots/garages, etc.)

- Awarded based on the calendar year. Properties must have at least
20 units. Energy bills must include all units.

« Score for existing multifamily properties available since Sept 2014

Superior Energy
Management!

1 to 100 Energy Performance Scale

National Average A

1 50 75

www.energystar.gov/multifamilyhousing
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Eligibility
Complex, rigid line, with

significant programmatic YES
differences causes:

| ENERGY STAR

YES

r Is the building new construction! AND residential??

Is the building a motel/hotel, nursing home,
dormitory or assisted living facility?

NO
YES

J,NO

Does the building have
four (4) or less units?

o

Confusion/Frustration YES

Does the building have
three (3) or less stories®?

Inconsistency with

I

code/incentive program
eligibilities

Does the building have six
(6) or more stories??

YES

[0

Designing to program,
instead of what'’s best for

Does each unit have its
own heating, cooling and
DWH?*?

NO

the building

YES \l’

Requirements not optimized | ygs
for project

Do the dwelling units
occupy 80% or more of
the occupiable’ square

footage of the building®?

NO

ENERGY STAR

Certified Homes

ENERGY STAR

Buildings and
Plants

As of September 16, 2014,
eligible existing multifamily
properties can earn the ENERGY
STAR through the commercial
buildings program.

*As of January 2017

ENERGY STAR

Multifamily High Rise 9
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| ENERGY STAR

Goals for the New Concept

* Appropriate eligibility

« Technical requirements are governed by building
features

— Optimized for multifamily
— Appropriate for variety of building types
« Common areas addressed
 Flexibility for participants and program administrators
* Well-defined verifier requirements
— Including multifamily training
» Market-based oversight
<EPA 11
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New Multifamily Framework
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|ENERGY STAR

New Premise

Residential New
Construction

Single Family Multifamily

Certified Certified
Homes ‘Multifamily Homes

* Delineation between SF and MF
« Consistent specification for multifamily (any height)

EPA 13
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|ENERGY STAR

Key Components to Program Requirements

Performance
Target

Mandatory
Features

« HERS target
 ASHRAE model
* Prescriptive

EPA

Testing and
Verification

ENERGY STAR
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Multifamily Updates
- Eligibility Update
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ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR Multifamily Program Decision Tree*

YES

Is the building new construction! AND residential??

A4

dormitory or assisted living facility?

Is the building a motel/hotel, nursing home,

YES

NO

y MO

YES Does the building have
four (4) or less units?

Ino

YES Does the building have
three (3) or less stories®?

NO

v
Does the building have six |YES

(6) or more stories®?

NO

YES

YES Do the dwelling units NO
occupy 80% or more of

the occupiable’ square
footage of the building®?

Yes

ENERGY STAR

Buildings and
Plants

As of September 16, 2014,
eligible existing multifamily
properties can earn the ENERGY
STAR through the commercial
buildings program.

ENERGY STAR ENERGY STAR

*As of Fabuasy20077

Certified Homes Multifamily High Rise

16
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| ENERGY STAR

ENERGY STAR Multifamily Program Decision Tree*

F I= the bulding new congruction® AND residertiaf ?

NO
Is the bulding a motel/hotel, nursing home, YES

dormitory, or asssted living faciliy?

iND

- ENERGY STAR
Coesthe building have RTER
four (4) or lessunits? Buildings and
Plants
l NO
YES | Doesthebuilding have ﬁ:ﬂ;ﬁiﬂ;w
three [3) or iessstories? o e e EREY
STAR through the commercial
- buildings program.
Doesthe building have sk [YES

(6] or more stories?

o

Do the dwelling units
occupy B0% or more of
the occupiabie® square

footage of the building®?

YES

NO

ENERGY 5TAR

ENERGY STAR *As of February 2017
ORS Multifamily High Rise

Certified Homes

EPA

www.energystar.gov/mfhr/eligibility

17
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Multifamily Updates

« RESNET Multifamily Sub-Committee

— MFWG developed the ‘Guidelines for Multifamily Energy
Ratings’, which RESNET published in August 2014

— June 2016, RESNET MF SC convened and began to
draft ANSI 305, a standard dedicated to Multifamily
(presented it at 2017 RESNET conference)

— August 2017, ANSI 305 was canceled; all work merged
into ANSI 301 & 380

How Standards are Evolving to Better Address
‘Multifamily’ Ratings
Presenters: Brian Christensen & Gayathri Vijayakumar
Room: Grand Salon VI

SEPA Tuesday, 10:30am-12:00pm

18
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NERGY STA

Multifamily Updates

* Highlights

— ANSI/RESNET/ICC 301-2019, Standard for the
Calculation and Labeling of the Energy Performance of
Dwelling Units and Sleeping Units Low-Rise Residential
Buildings using an Energy Rating Index

« Scope will expand to units in buildings of any height
* Current requirements revised/expanded for MF

— All addenda (e.g., Index Adjustment Factor)

— Shared HVAC, HW, laundry, PV, ventilation

— Compartmentalization test

— Total duct leakage

<EPA 19
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| ENERGY STAR

Multifamily Updates

* Highlights

— ANSI/RESNET/ICC 380-2019, Standard for Testing
Airtightness of Building, Dwelling Unit and Sleeping Unit
Enclosures, Airtightness of Heating and Cooling Air

Distribution Systems, and Airflow of Mechanical
Ventilation Systems

« Added compartmentalization test procedure

« Added CFM50 penalty for entry doors without
doorsweep

* Provides references for whole-bldg tests

<EPA

20
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| ENERGY STAR

Multifamily Updates

* Timeline

— BSR/RESNET/ICC 301-2019:
* 18t public comment period early March to mid-April
« Targeting completion by January 2019
 Earliest Effective date for RESNET: July 1, 2019
» Possibly referenced in the 2021 IECC

— BSR/RESNET/ICC 380-2019:
* 18t public comment period ended in January 2018
« 2"d public comment period coming soon
« Targeting completion by November 2018

EPA 21
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ENERGY STAR

Multifamily Updates

 MFHR Review Organizations (MROs)
Market-based verification for MFHR program

— Webinar and application release summer 2017
— MRO’s recognized January 2018
— www.energystar.gov/mfhr/mro
* New Multifamily Specification
— Presented concept 2017 RESNET

— Webinar on framework and technical requirements
Nov 2017

— Stakeholder feedback Dec 2017

<EPA 2
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NERGY STAI

Today’s Session

e g e, g e, | 155 o
ety iy dmy] P mendibate,
sy

o ffi o

3. Next Steps

ENERGY STAR

2. Specification
Highlights and Updates

ENERGY STAR

1. Year in Review
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Winter Feedback Highlights

Top issues for feedback Mixed Feedback Agreement/limited
feedback

e Eligibility e Unit-by-unit loads e Flexibility
e Thermal Bridging e Commercial load calc e Performance targets
e Continuous software e HVAC contractor
insulation e Sone requirement credential
e Garage podium e Balcony thermal break e Compartmentalization
details e Reference design

e Commissioning
e Pressure balancing

<EPA 24
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Specification Highlights and Updates
* Eligibility
* Envelope
— Thermal Bridging
— Air Sealing and Compartmentalization
« HVAC
— Design Report
— ‘Commissioning’
— Pressure Balancing
— Ventilation

— Garage Heating
 DHW

SEPA ¢ Lighting 25
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| ENERGY STAR

Eligibility (as Proposed Nov 2017)

Residential New
Construction

Single-Family Multifamily

Certified Certified
Homes ‘Multifamily Homes

* Delineation between SF and MF

— Single-Family: Detached housing, duplexes,
townhomes

— Multifamily: All other attached housing
=epp © Consistent specification for multifamily (any height)
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Eligibility - Townhomes

« Townhouses: A single-family
dwelling unit constructed in a
group of three or more attached
units in which each unit extends
from the foundation to roof and
with open space on at least two
sides (2015 IBC)

— Q: What about a configuration
where townhouses are
adjacent to a vertical structure
that contains more than one
dwelling unit (“stacked flat”)?

<EPA 27
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|ENERGY STAR

Eligibility Notes

 HERS reference design based on unit configuration
regardless of checklists used

 Inspection checklists are very similar except:
— Common areas are included in MF
— Additional requirements for central systems in MF
— SF does not currently include compartmentalization

EPA 28
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ENERGY STAR

Eligibility Flexibility — Optional
(Proposed Feb 2018)

If using these options, all units in the project must use
the same checklists

« Alternative 1. Townhomes attached to other
multifamily may use multifamily checklists

* Add compartmentalization requirement for all attached
units to SF checklists, and allow the following:

— Alternative 2: Buildings with 4 or fewer units may
use SF checklists

— Alternative 3: Buildings 3 stories or less with no
central systems and <20% common space may
use SF checklists

<EPA 29
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Testing,

Performance I:II:Il:I Mandatory EII:II:' T e
Target Features & gversigh';

— /1 YV EEOEX

EPA 30
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| ENERGY STAR

HERS Target

ENERGY STAR Reference Design
 Based on Certified Home Version 3.1

Performance S _
Taraet * Current modeling is similar or slightly more
g stringent than 3.1, but multifamily modeling

’—’ changes may alter score

— Relax infiltration level for
compartmentalization metric

— Focus on hot water energy
* Prescriptive common area measures
— Meet reference design for covered measures

« HVAC systems shared with units
exempted

— Meet additional common area measures in
prescriptive path (e.g., common area Iighstling

SEPA efficiency)
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| ENERGY STAR

Prescriptive Path

 Available for all projects

Performance - ENERGY STAR Reference Design
Target specifications (in-unit and common

——— areas)
- Additional req’'ts beyond ENERGY

STAR Reference Design (e.g. in-unit
LPD, building level window-to-wall
ratio, ventilation cap)

EPA 32
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ENERGY STAR

Reference Design in Rater Checklist

13. HERS and Prescriptive Path Requirements (Unless otherwise specified, applies to common areas for HERS
projects and both dwelling units common areas for prescriptive path)

13.1 Building envelope, windows and doors meet the criteria specified in the ENERGY STAR MF Reference Design

13.2 Heating, cooling and hot water systems meet the efficiency levels specified in the ENERGY STAR MF
Reference Design, if applicable; OR meet the efficiency levels specified in the 2015 IgCC

13.3 Prescriptive Path: Electric resistance is not specified in dwelling units

13.4 Electric resistance heating specified in common areas has a total heating capacity < 12 kBtu/h (3.5 kW) per
enclosed space and has automatic temperature controls

13.5 Specified appliances and water fixtures meet the criteria in the ENERGY STAR MF Reference Design

13.6 Light fixtures must meet the efficiency requirements in the ENERGY STAR MF Reference Design

13.7 Prescriptive Path: Dwelling unit thermostats are programmable

13.8 Ductwork meets the requirements in the ENERGY STAR MF Reference Design

<EPA 33
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| ENERGY STAR

ASHRAE Target

Target
* 15% above ASHRAE 90.1 (the year is based on
Performance the state code)
Target

* 10% above Title 24-2016 in California

| | Modeling methodology

« 90.1-2007, 2010 and 2013 can model using
Appendix G from ASHRAE 90.1-2016

— New simulation guidelines released Dec 2017

* 90.1-2007 and 90.1-2010 can also model using
Appendix G from respective standards

Documentation

« Updated excel spreadsheet for all projects using
Appendix G from ASHRAE 90.1-2016

EPA 34
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Key Components of the Multifamily Program

Performance
Target

EPA

ot

Mandatory
Features

Testing,
Inspections,
& Oversight

T - T

ENERGY STAR

35
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| ENERGY STAR

Checklist Item/Prerequisite Summary

« Developed by evaluating requirements from
Mandatory ESCH and ESMFHR and combining/adjusting
Features as appropriate (both more and less stringent)

| * Include requirements related to central heating,
cooling, ventilation, and hot water systems

* Include requirements from MFHR that focus on
reducing hot water energy use

* Include requirements in common areas

<EPA 36
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ENERGY STAR

Analyzing ESCH/MFHR Envelope Requirements

1.

1.

SEPA

Change minimum insulation levels to
Commercial table

Adjust air sealing details

— Optional on design review checklist

— Remove some less-relevant details
from field checklist

Add compartmentalization metric
Adjust Reduced Thermal Bridging req’t: no

advanced framing option; exempt CZ 18&2;
CZ 3-8, R-3 cont. ext. insulation or SIP/ICF

Update slab edge requirements/exemptions
for MF; specify garage podium insulation
requirement

Allow Class AW performance windows to
meet commercial code U-value

Requirements apply to common areas

Add minimum insulation level requirements
(2009 IECC Commercial)

Adjust air-sealing and air-barrier design
review and field inspection requirements to
align with ESCH checklist items

Keep compartmentalization metric

Adjust continuous insulation req’t; exempt
CZ1&2, but in CZ 3-8, exterior R-3,
including wood-frame, or SIP/ICF

Add slab edge requirements/ exemptions
including garage podium insulation
requirement

Adjust minimum window requirement to
meet 2009 IECC U-value and SHGC

Requirements continue to apply to 37
common areas
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| ENERGY STAR

Envelope (as Proposed in Nov 2017)

Insulation: Reference 2009 IECC Commercial
Air Sealing/Air Barrier

— Require in-unit compartmentalization: <0.30 CFM50/ft2 of
enclosure

— Specific air sealing details for in-field verification
— Complete, fully aligned air barrier
Reduced Thermal Bridging (all framing):
— CZ 3-8:
» R-3 continuous exterior insulation OR
« SIPs, ICFs, or Double-wall framing
— CZ 1-2: not required
Slab-On-Grade and Elevated Slab insulation requirements
Windows: Reference 2009 IECC Residential
Measures required for common areas

38
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Reduced Thermal Bridging (Nov 2017)

At apartment and common area above-grade walls separating
conditioned from unconditioned space, one of the following options
used for CZ 3-8:

1. Continuous insulation, insulated
siding, or combination of the two is =2 R-3

OR

2. Select an advanced assembly option:

e Structural Insulated Panels;

* |nsulated Concrete Forms;

* Double-wall framing

Example: Continuous rigid foam
insulation installed .
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ENERGY STAR

Reduced Thermal Bridging
(Proposed Feb 2018)

At apartment and common area above-grade walls separating conditioned
from unconditioned space, use one of the following options:

1. Continuous insulation, insulated siding, or combination of the two is 2 R-3

for CZ 1-4 and = R-5 for CZ 5-8

OR

2. Select an advanced assembly option: Structural Insulated Panels;

Insulated Concrete Forms; Double-wall framing

OR (Only available for projects 3 stories or fewer OR any project in CZ 1-3)

3. Complete the following ‘advanced framing’ details™:

« Corners insulated = R-6 to edge, AND

« Headers above windows & doors insulated = R-3 for 2x4 framing and 2
R-5 for all other, AND

* |nterior/exterior wall intersections insulated to same R-value as rest of
exterior wall

<EPA 40
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Reduced Thermal Bridging (Feb 2018)

2.6 At above-grade walls separating conditioned from unconditioned space, one of the following options used: 15
2.6.1 Continuous exterior rigid insulation, insulated siding, or combination of the two is: -
>2R-3inCZ1-4;2R-5in CZ 5-8 16.17.18 QOR;

2.6.2 Structural Insulated Panels OR; Insulated Concrete Forms OR; Double-wall framing OR; 1619 a

2.6.3 Option for CZ 1-3 OR buildings 3 stories or less: ‘advanced framing’ details including all of the Items below:
2.6.3a Comers insulated = R-6 to edge 2', AND; O
2.6.3b Headers above windows & doors insulated = R-3 for 2x4 framing or equivalent cavity width, O

and = R-5 for all other assemblies (e.g., with 2x6 framing) 22, AND;

2.6.3c Interior / exterior wall intersections insulated to same R-value as rest of exterior wall. 2 O

Partner Feedback

<EPA 2
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Elevated Slab Edge Insulation

(as Proposed in Nov 2017)
For elevated slabs in CZ4 - 8 with

- —_— I\vb 5:.&-:=.‘V\
WANSO~ SEL 0L

apartments or common areas above | s £t
(such as garage podiums), Ve ““\ . X
 Floor insulation installed on top of i ASSOMDLY ry BA
the slab; OR ol |/ |efes.
» Ifinstalled below the slab: s | —roconua
31 e 3 R RATES
— The elevated slab edge must ~IL_# } O.ooRCELIND /
be insulated to the R-value ‘\___‘ J [ienromces cor
specified for above-grade - T EeTEs
walls; AND B s mr
— Where insulation below the S B Nep—
slab is interrupted by walls or
columns, insulation must be s, o . |
installed vertically to maintain o I—
a continuous thermal - i
boundary. T

EPA 22
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Elevated Slab Edge Insulation

(Proposed Feb 2018)

For elevated slabs in CZ4 - 8 with
apartments or common areas above
(such as garage podiums),

* Floor insulation installed on top of
the slab; OR

* |If installed below the slab:

— The elevated slab edge must
be insulated to R-5, for the full
height of the garage/podium
wall; AND

— Where insulation below the
slab is interrupted by walls or 2
columns, insulation must be
installed vertically to maintain a
continuous thermal boundary
or those uninsulated areas
are part of UA

—_——m [y
) I

\.

ENERGY STAR

2 5 N

[-IF ]

LET

[y

PARKING AREA

[T

EENN

|
Eky

T
]

NENANEEN
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ENERGY STAR

Elevated Slab Edge Insulation (Feb 2018)

2.2 For slabs on grade in CZ 4-8, 100% of slab edge insulated to = R-5 at the depth specified by the 2009 3
IECC and aligned with the thermal boundary of the walls *3.4

2.3 For elevated concrete slabs (i.e., podiums), not intermediate floor edges, 100% of the slab edge 3
insulated to = R-5 for full height of the podium wall

2.4 For elevated concrete slabs (i.e. podiums), floor insulation meets the U-factor specified in table 502.1.2
of the 2009 IECC for Group R when units are on top of the slab, and for ‘All Other’ when it is common O
space

2.5 Insulation beneath attic platiorms (e.g., HVAC platforms, walkways) =z R-21in C£ 1-5; 2 R-30In C£ 6-8 .|

Footnotes would be added to address how to calculate the UA where thermal
bridging from columns occur and to explicitly repeat that the insulation has to be
in contact with the air barrier.

<EPA ”



ENERGY STAR. The simple choice for energy efficiency.

| ENERGY STAR

Heated Plenums and Garages

2.7. Heated plenums in unconditioned space or ambient conditions must meet the following requirements:

2.7.1 Plenum walls are an air barrier and insulated to 2 R-5¢iin CZ 5-6; 2 R-7.6ciin CZ 7; 2 R-9.5¢ci in 3
CZ 8 for above grade walls, and = R-7.5ci in CZ 6-8 for below grade walls, AND;

2.7.2 Plenum ceiling insulation meets the U-factor specified in table 502.1.2 of the 2009 IECC "All 3
Other’ mass floors, AND;
2.7.3 Plenum floors must have at least R-13 insulation. O

2.7: Garages with space heating must meet the following requirements:

2.7.1 Insulation on above grade walls =2 R-5¢c1in CZ 5-6; 2 R-7.6¢ciin CZ 7; 2 R-9.5ciin CZ 8, AND;

a0

2.7.2 Insulation on below grade walls = R-7.5ci in CZ 6-8, AND;

2.7.3 Garage celiling insulation meets the U-factor specified in table 502.1.2 of the 2009 IECC Al
Other’ mass floors

Note: 2.7.2 already required unless ceiling is not attached to apartment or
common areas

EPA 45
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Blue: Insulation meets mass

Heated Plenum Detail floor level \

I . ' I /I
Yellow: Insulation meets mass | i |
_I- floor level for “All other” :
| : =y == b1
wr 0[] , BT = E
| |

L ]] ! o o8 ]
I - - I
] | {em / ! |
B = n
It : | (A war | %
M Ara | e | S - |
~= J
e 4 e g r
i i . F_ - I-I
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Green: R-13 insulation (air Pink: Insulation meets

<EPA
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Heated Plenums and Garages

2.7. Heated plenums in unconditioned space or ambient conditions must meet the following requirements:

2.7.1 Plenum walls are an air barrier and insulated to =2 R-5¢ciin CZ 5-6; 2 R-7.6¢ciin CZ 7; 2 R-9.5¢i In -
CZ 8 for above grade walls, and = R-7.5c¢i in CZ 6-8 for below grade walls, AND;
2.7.2 Plenum ceiling insulation meets the U-factor specified in table 502.1.2 of the 2009 IECC "All -
Other’ mass floors, AND;
2.7 3 Plenum floors must have at least R-13 insulation u
2.7: Garages with space heating must meet the following requirements:
2.7.1 Insulation on above grade walls = R-5ciin CZ 5-6; 2 R-7.6ciin CZ7; 2 R-9.5ciin CZ 8, AND; O
2.7.2 Insulation on below grade walls = R-7.5ci in CZ 6-8, AND; a
2.7.3 Garage ceiling insulation meets the U-factor specified in table 502.1.2 of the 2009 IECC “All 3

Other’ mass floors.

Note: 2.7.3 already required unless ceiling is not attached to apartment or
common areas

ASHRAE Path — TBD, may have option to model energy usage instead of
prescriptive insulation requirements shown here.

<EPA 47
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Air Sealing / Air Barrier /| Compartmentalization
(as Proposed Nov 2017)
* Design Review:
— Applies to apartments and common spaces
— Check if field items are noted in construction docs
— Recommended, not required
* Field Verification:
— Check exterior air barriers align with insulation
— Air-Sealing:
* Apartments: 5 items to visually check &
mandatory blower door test (<0.30cfm50/ft2)

« Common area: same 5 items to visually check,
but no test

<EPA
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ENERGY STAR

Section 4 Air Sealing (Nov 2017)

A.AIrSQallng (Unlou oﬂnmhonohdbolow “sealed” indicates the use of caulk, foam, oroqulvalontmatoml}
4.1 Ducts, flues, shafts, plumbing, piping, wiring, exhaust fans, & other penetrations to unconditioned 0O
space sealed, with blocking / flashing as needed
4.2 Recessed lighting fixtures adjacent to unconditioned space ICAT labeled and gasketed. Also, if in O
insulated ceiling without atuc above, exterior surface of fixture insulated to 2 R-10 in CZ 4-8.
: ace sealed to foundahon or sub-ﬂoor Gasket also

44 mmmamummdmmmmwm (]
4.5 Drywall sealed to top plate at all unconditioned attic / wall interfaces using caulk, foam, drywall

adhesive (but not other construction adhesives), or equivalent material. Either apply sealant directly O

0

between drywall and top plate or to the seam between the two from the attic above.

a
a
a
O
]

46 Rough opemng aroundmndows&extenordoors sealed ¥/

49 Doorsadjacent touncmdmoned space (e g., attics, garages, basements) or ambient conditions made
smsta'mally air-tight with weahersmmng or equivalent galket Add dOO rs to the COI"I‘IdOI‘

Eﬁocuw for homes normluod ] starmo 0?!01!2016 Revised 09/15/2015 ) Page 30of 9

<EPA 49



~_ ENERGY STAR. The simple choice for energy efficiency. '

<EPA

ENERGY STAR

Air Sealing Field Inspection Items (Nov 2017)

1.

Ducts, flues, shafts, plumbing, piping, wiring, exhaust
fans, & other penetrations to unconditioned spaces
sealed, with blocking / flashing as needed.

Recessed lighting fixtures, ICAT labeled and gasketed.

Drywall sealed to top plate at all unconditioned attic/wall
interfaces using caulk, foam, drywall adhesive (but not
other construction adhesives), or equivalent material.

Rough opening around windows & exterior doors sealed.

Apartment or common area doors adjacent to
unconditioned space & apartment doors to corridors or
ambient conditions must be made substantially air-tight
with weatherstripping or equivalent gasket .
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Air Sealing / Air Barrier / Thermal Bridging - Design Checklist (Feb 2018)

5. Construction Document Review — Recommended, not required

5.1 Exterior Air Sealing: Review construction documents to verify that air-sealing details are represented which, at a minimum,
demonstrate compliance with field checklist items in Section 4 of the Rater Field Checklist.

5.1.1 Ducts, flues, shafts, plumbing, piping, wiring, exhaust fans, & other penetrations to unconditioned space sealed, with
blocking / flashing as needed

5.1.2 Recessed lighting fixtures adjacent to unconditioned space ICAT labeled and gasketed. Also, if in insulated ceiling
without attic above, exterior surface of fixture insulated to =2 R-10 in CZ 4-8.

5.1.3 Above-grade sill plates adjacent to conditioned space sealed to foundation or sub-floor. Gasket also placed beneath
above-grade sill plate if resting atop concrete / masonry & adjacent to cond. space 22

5.1.4 Continuous top plate or blocking is at top of walls adjoining unconditioned space, and sealed

5.1.5 Drywall sealed to top plate at all unconditioned attic / wall interfaces using caulk, foam, drywall adhesive (but not other
construction adhesives), or equivalent matenial. Either apply sealant directly between drywall and top plate or to the seam
between the two from the attic above.

5.1.6 Rough opening around windows & exterior doors sealed %

5.1.7 Walls that separate attached garages from occupiable space sealed and, also, an air barrier installed and sealed at floor
cavities aligned with these walls

5.1.8 In multifamily buildings, the gap between the common wall (e.g. the drywall shaft wall) and the structural framing
between units sealed at all exterior boundaries

5.1.9 Doors adjacent to unconditioned space (e.g., attics, garages, basements) or ambient conditions made substantially air-
tight with weatherstripping or equivalent gasket

5.1.10 Attic access panels, drop-down stairs, & whole-house fans equipped with durable = R-10 cover that is gasketed (i.e., not
caulked). Fan covers either installed on house side or mechanically operated. 2®

5.1.11 Attached garages are fully compartmentalized from the rest of the building

5.2 Compartmentalization

5.2.1 Review construction documents to verify that air-sealing details are represented such that air exchange between the
dwelling unit and outside as well as the dwelling unit and other adjacent spaces is minimized and will result in
compartmentalization less than or equal to 0.30 CFM50 per square feet of dwelling unit enclosure area, following
procedures in ANSI 380.

5.2.2 Seal all spaces 5.1.1-5.1.10 on adiabatic unit enclosure

5.3 Verify that air barrier details are in compliance with field checklist items in Section 3 of the Rater Field Checklist

5.4 Verify that thermal bridging details are in compliance with checklist items in Section 2 of the Rater Field Checklist
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~_ ENERGY STAR. The simple choice for energy efficiency.

Air Sealing - Field Checklist (Proposed Feb 2018)

4. Air Sealing (Unless otherwise noted below, “sealed” indicates the use of caulk, foam, or equivalent material)

4 1 Ducts, flues, shafts, plumbing, piping, wiring, exhaust fans, & other penetrations to unconditioned . O
space sealed, with blocking / flashing as needed
4.2 Recessed lighting fixtures adjacent to unconditioned space ICAT labeled and gasketed. Also, if in o O

insulated ceiling without attic above, exterior surface of fixture insulated to = R-10 in CZ 4-8.

4.3 Drywall sealed to top plate at all unconditioned attic / wall interfaces using caulk, foam, drywall
adhesive (but not other construction adhesives), or equivalent material. Either apply sealant directly
between drywall and top plate or to the seam between the two from the attic above.

4.4 Rough opening around windows & exterior doors sealed %7

4.5 Doors adjacent to unconditioned space, (e.g., attics, garages, basements) ambient conditions, or a unit
entrance to a corridor made substantially air-tight with weatherstripping or equivalent gasket

4.6 Attached garages are fully compartmentalized from the rest of the building

oo o|o o
ool oo o

4.7 Rater-measured compartmentalization is no greater than 0.30 CFM50 per square feet of dwelling unit
enclosure area, following procedures in ANSI 380
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ENERGY STAR

Air Barriers - Field Checklist (Proposed Feb 2018)

3. Fully-Aligned Air Barriers 5 For dwelling units and common spaces, at each insulated location below, a complete air barrier is provided

that is fully aligned as follows:

Ceilings: At interior or exterior horizontal surface of ceiling insulation in Climate Zones 1-3; at interior horizontal surface of ceiling insulation in
Climate Zones 4-8. Also, at exterior vertical surface of ceiling insulation in all climate zones (e.g., using a wind baffle that extends to the full
height of the insulation in every bay or a tabbed baffle in each bay with a soffit vent that prevents wind washing in adjacent bays).®

3.1 Dropped ceilings / soffits below unconditioned attics, chase / dead space, and all other ceilings O O O O
3.2 Top-plate blocking at parapet walls and other walls extending to unconditioned space O O O O
Walls: At exterior vertical surface of wall insulation in all climate zones; also at interior vertical surface of wall insulation in Climate Zones 4-87
3.3 Walls behind showers, tubs, staircases, and fireplaces O O O O
3.4 Architectural bump-outs, dead space, and all other exterior walls O O O -
Floors: At exterior vertical surface of floor insulation in all climate zones and, if over unconditioned space, also at interior horizontal surface
including supports to ensure alignment. See Footnotes 10 & 11 for alternatives. ® 1011

3.5 Floors above garages, floors above unconditioned basements or crawlspaces, and cantilevered floors O O O O
3.6 All other floors adjoining unconditioned space (e.g., rim / band joists at exterior wall or at porch roof) O O O O
<EPA 53
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ENERGY STAR

HVAC/HW & Distribution (as Proposed in Nov 2017)

« HVAC documented design reports for all systems (unit-
by-unit load calcs)

— 3" party review: specific elements from design report

« HVAC/DHW Equipment Req’'ts & ‘Rater’ Inspections

— Equipment mfr/model, t'stat, hydronic distribution
req’ts, hot water pipe insulation, limits on heating
systems

« HVAC/DHW ‘Commissioning’
— All systems (including central) and hot water

— 3" party review: static pressure test, temperature at
faucet
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NERGY STAI

HVAC/HW & Distribution (as Proposed in Nov 2017)

 Total duct leakage performance threshold (in-unit)
— lower threshold for non-ducted returns
« Central exhaust duct leakage performance threshold

 Ducts installed well and insulated in unconditioned
space

« Bedrooms pressure-balanced (measured)

* More restrictions on Combustion Appliances inside the
pressure boundary
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=

ENERGY STAR

HVAC Design Report (Proposed Feb 2018)

HVAC Designer to provide report that documents HVAC design,
that includes all HVAC systems in the building:

* OA ventilation & Local Exhaust, Rates and Systems, for
Dwelling Units and Common Areas

« Design Loads LISTED for all systems, but the inputs used to
calculate loads listed just for split AC/HP/WSHP & furnaces,
less than 5 tons

— Limits on internal gains for occupants, lighting/equipment

— Unit-level load calculations allowed (room-by-room not
required)
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ENERGY STAR

HVAC Design Report (Proposed Feb 2018)

HVAC Designer to provide report that documents HVAC design,
that includes all HVAC systems in the building:

« Cooling & Heating Equipment Selection
— Over-sizing limits apply just to split AC/HP & furnaces™
* Dwelling Unit Duct Design (Manual D not required)
* *New” Items from Rater Field are on HVAC Design Report
— Equipment Controls & Hydronic Distribution
— Duct Quality Installation
- Dwelling Unit (leakage test, insulation, etc)
 Common Area & Central Exhaust Leakage Test
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ENERGY STAR. The simple choice for energy efficiency:.

*DRAFT* HVAC Design Report '

=81 ENERGY STAR Multifamily New Construction

Note: This is a draft of @ work in progress for the purposes of stakeholder feedback. There may be errars with formatting,
numbering, efc.

HVAC Designer Responsibilities:
N tar ign and see Footnote 2 for more information. &
» Obtain efficiency features (e g., window performance, insulation levels, and infiliration rate) from the builder, architect, or Rater.
. Huﬁde#emrﬂedeAﬂDEiglRemihHmﬂahermﬁﬁepersmﬂmpﬁrjmrﬂeﬁngﬂeWAGFmﬂmﬂTﬂrgMist

1. Designer Overview

1.1 Designer name: Diesigner compary: Diate:
1.2 Select which party you are prowiding these design senices to: [0 Builder/Developer O ArchitectMEFP/LFP O Credentialed HVAC contractor
1.3 Mame of company you are providing these design senices to (if different tham em 1.1):

Designer
2a. Dwelling-Unit & Common Space Mechanical Ventilation Design ** Verified

Airflow:

2.1 Dwelling Unit Ventilation airfiow design rate & run-time meet the requirements of Secticn 4 of ASHRAE 2250 2010 O 2013 0

2.2 Comman Space outdoor aiflow design rate mest the requirements of Section 6 of ASHRAE 82.1%-0 2010 O 2013, without o
exceeding 2013 rates by more than 150%

2.3 Access points to measure airflow rate are provided and accessible by the Rater O

Unit'space for which ventilation rates were calculated:  |Unit A Lnit B Unit C Comidor Lobby Laundrny

24 # of bedmoms or occupants or sguare footage:

2 5Ventilation aiffiow rate required by ASHRAE:

2 8 Ventilation airfiow rate designed:

2.8.1 i applicable. nn-tme per cycle (minutes):

2 6.2 If applicable, cycle time {minutes):

System Type & Confrols:

\Ventilation System ID 1 TF-2 RTU-1 RTUZ  [ERWL ———

2.7 Specified system type: (e.g., supply, exhaust,
balanced, ERV, HRV)

2 8 Specified system type: (e.g.. m-unit, central}

2.8 Manufacturer:

~—

40 Model Number:

\k//

ENERGY STAR|
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Dwelling & Common Area Local Exhaust

ENERGY STAR|

2b. Dwelling-Unit Local Mechanical Exhaust Design — System|s) are installed that mechanically exhaust air from sach o
dweliing unit kitchen and bathroom directly to the outdoors o o ventilation risers and meet one of the following'
Location Continuous Rate Intermittent Rate ' Exhaust Fan Type
Kitchen Airfiow |25 ACH, based on kitchen volume'® 47 |2 100 CFM and, I ot integrated wWith f8nge. 150 | it fan

Sound |Recommended if in-unit: = 1 sone Recommended if in-unit: = 3 sones Ol Cenirlishured fan
Bathroom Airfiew |2 20 CHRM 2 50 CFM O In-unit fan

Sound |Reguired if in-unit < 2 sone Recommended if in-unit: = 3 sones OO Central/shared fan

HiNIMuUm EXxnaust Kaes — i = " = E

SpETe, as:em.edhyﬂﬁ-l—ﬂﬁ.EEli-ﬂ]!Du'mﬁ

Location ASHRAE 62.1 Rate |[Design Rate Location ASHRAE 62 1 Rate Design Rate
Janitor Room 1 chmtfE Commaon area kitchen!? |50 ofm / 100 cfm
Commeon area ; .
TrashiRecycling Room |1 cfmitf bath 18 50 cfm per toiletfurina
F".m'l-r.lng G.mage 075 cfmift

O Garage exhaust fan confrols include GO and MO2 sensors

<EPA
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Dwelling & Common Area Local Exhaust

Zb. Dwelling-Unit Local Mechanical Exhaust Design — System(s) are installed that mechanically exhaust air from each 0
Mimﬂm@m&ﬂyhhmthMEﬂmmﬁﬁmu-
Location Continuous Rate Intermittent Rate ' Exhaust Fan Type
Kitchen Airfiow |25 ACH, based on kitchen volume'® 47 |2 100 CFM and, I ot integrated wWith f8nge. 150 | it fan

Sound |Recommended if in-unit: = 1 sone Recommended if in-unit: = 3 sones O3 Centrallshued X
Bathroom Airfiew |2 20 CHRM 2 50 CFM O In-unit fan

Sound | Beogiiced if inupit <7 copg Becommmendied if innit- < 3 conec [0 Centralishared fan
2c. Common Area Minimum Exhaust Rates — Systemis) are installed that mechanically exhaust air from each commaon O
Space, as required by ASHREAE 62.1-2010 or 2013,
Location ASHRAE &2.1 Rate |Design Rate Location ASHRAE 62 1 Rate Cesign Rate
Janitor Rioom 1 cfmife Commeon area kitchen'?| 50 ofm / 100 ofm
Trash/Recycling Room |1 cfmif MT" 50 cfm per toiletiurinal
Parking Garage 075 cfmift O Garage exhaust fan confrols include GO and MO2 sensors
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Dwelling & Common Area Design Loads

3. Heating & Cooling Loads
Dwelling Unit Heating & Cooling Loads {only required for ducted split AC, unitary AC, ASHP, WSHP, GSHP, and furnaces) ™

3.1 Loads calculated using: [0 Unabridged ACCA Manual J w8 [0 201372017 ASHRAE Fundamentals - [0 Other per AH. 20

3.2 Check one box only o indicate whether the Dwedling Unit Losds is unt-specific or represents the design of more than one unit #

O Unit'space specific design. O Growp design®™. _ total groups for this project, representing umits.

O Woaorst-case design. (If the top floor unit with the greatest CFA and window area results in total heat gain <18 kBiuh, it may represent all other
umits, if cooling system selecied for all is single-spesd & <20 kBtuh or wo-speedivanable-speed & <25 kBiuh.

3.3 Indoor design temperatures used in loads are 7T0°F for heating and 75°F for cooling |
3.4 Cutdoor design temperatures used in loads: (See Footnote 12 and energystar gov/hwacdesoniemps ) 2

County & State selected: Ciooling season: F. Heating season: _~ °F

Unit plan for which Loads were calculated: Unit A |UnitB |UnitC [UnitD |(UnitE |UnitF Unit G Unit H

Loeation of Unit: top, mid, bottom, comer, intenor

3.5 Mumber of occupants used in loads: 2%

3.8 Total occupant gains (Biuh)®:

3.7 Conditioned floor area used in loads:

3.8 Window area used in loads:

3.8 Predominant window SHGEC used in loads™*

310 Infiltration (ACH/ACHSD) used in loads:*

3.11 Mechanical ventilation (CFM] used in loads:

312 Mon-occupant Intermal gains (apphiance, eguipment
and lighting) used in loads (Btuh):

3.13 Sensible Heat Gain At Design Conditions (kBiuh)

3.14 Latent Heat Gain At Design Gonditions (kBtuh)

3.15 Total Heat Gain at Design Conditons (kBtuh)

3.16 Total Heat Loss at Design Conditions (kBtuh)

Common Area Heating & Cooling Loads

Common Space Name: Cesign Conditions: Cooling Load: {kBiuh) Heating Load: (kBtuh)
Common Space Name: Design Conditions: Cooling Load: {kBtuh) Heating Load: (kBtuh)
Building Heating & Cooling Loads [only reguired when shared systems such as central boilers or chillers are specifisd)
Criesign Conditions: Cooling Load: (kBtuh} Heating Load: (kBiuh)
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Dwelling & Common Area Design Loads

3. Heating & Cooling Loads

Dwelling Unit Heating & Cooling Loads {only required for ducted split AC, unitary AC, ASHP, WSHP, GSHP, and furnaces) ™

3.1 Loads calculated using: [0 Unabridged ACCA Manual J w8 [0 201372017 ASHRAE Fundamentals - [0 Other per AH. 20

3.2 Check one box only o indicate whether the Dwedling Unit Losds is unt-specific or represents the design of more than one unit #

O Unit'space specific design. O Growp design®™. _ total groups for this project, representing umits.

O Woaorst-case design. (If the top floor unit with the greatest CFA and window area results in total heat gain <18 kBiuh, it may represent all other
umits, if cooling system selecied for all is single-spesd & <20 kBtuh or wo-speedivanable-speed & <25 kBiuh.

3.3 Indoor design temperatures used in loads are TO°F for heating and 75°F for cooling 0
3.4 Cutdoor design temperatures used in loads: (See Footnote 12 and energystar gov/hwacdesoniemps ) 2
Unit plan for which Loads were calculated: Unit A |UnitB |UnitC [UnitD |(UnitE |UnitF Unit G Unit H

Loeation of Unit: top, mid, bottom, comer, intenor

3.5 Mumber of occupants used in loads: 2%

3.8 Total occupant gains (Biuh)®:

3.7 Conditioned floor area used in loads:

3.8 Window area used in loads:

3.8 Predominant window SHGEC used in loads™*

310 Infiltration (ACH/ACHSD) used in loads:*

3.11 Mechanical ventilation (CFM] used in loads:

312 Mon-occupant Intermal gains (apphiance, eguipment
and lighting) used in loads (Btuh):

3.13 Sensible Heat Gain At Design Conditions (kBiuh)

3.14 Latent Heat Gain At Design Gonditions (kBtuh)

3.15 Total Heat Gain at Design Conditons (kBtuh)

L DIl a e o] ¥ =

Common Space Name: Cesign Conditions: Cooling Load: {kBiuh) Heating Load: (kBtuh)
Common Space Name: Design Conditions: Cooling Load: {kBtuh) Heating Load: (kBtuh)
Building Heating & Cooling Loads [only reguired when shared systems such as central boilers or chillers are specifisd)
Criesign Conditions: Cooling Load: (kBtuh} Heating Load: (kBiuh)
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Dwelling & Common Area Design Loads

3. Heating & Cooling Loads

Dwelling Unit Heating & Cooling Loads {only required for ducted split AC, unitary AC, ASHP, WSHP, GSHP, and furnaces) ™

3.1 Loads calculated using: [0 Unabridged ACCA Manual J w8 [0 201372017 ASHRAE Fundamentals - [0 Other per AH. 20

3.2 Check one box only o indicate whether the Dwedling Unit Losds is unt-specific or represents the design of more than one unit #

O Unit'space specific design. O Growp design®™. _ total groups for this project, representing umits.

O Woaorst-case design. (If the top floor unit with the greatest CFA and window area results in total heat gain <18 kBiuh, it may represent all other
umits, if cooling system selecied for all is single-spesd & <20 kBtuh or wo-speedivanable-speed & <25 kBiuh.

3.3 Indoor design temperatures used in loads are 7T0°F for heating and 75°F for cooling |
3.4 Cutdoor design temperatures used in loads: (See Footnote 12 and energystar gov/hwacdesoniemps ) 2

County & State selected: Ciooling season: F. Heating season: _~ °F

Unit plan for which Loads were calculated: Unit A |UnitB |UnitC [UnitD |(UnitE |UnitF Unit G Unit H

Loeation of Unit: top, mid, bottom, comer, intenor

3.5 Mumber of occupants used in loads: **

3.8 Total occupant gains (Biuh)®:

T Gun:ﬁtimedﬂn::rarea used in loads:

3.8 Window area used in loads:

3.8 Predominant window SHGEC used in loads™*

310 Infiltration (ACH/ACHSD) used in loads:*

1L Mechanical ventilafion (CPMLused in ioags

312 Mon-occupant Intermal gains (apphiance, eguipment
and lighting) used in loads (Btuh):

312 Sensible Heat Gain At Design Conditions (kBiuh)

3.14 Latent Heat Gain At Design Gonditions (kBtuh)

3.15 Total Heat Gain at Design Conditons (kBtuh)

3.16 Total Heat Loss at Design Conditions (kBtuh)

Common Area Heating & Cooling Loads

Common Space Name: Cesign Conditions: Cooling Load: {kBiuh) Heating Load: (kBtuh)
Common Space Name: Design Conditions: Cooling Load: {kBtuh) Heating Load: (kBtuh)
Building Heating & Cooling Loads [only reguired when shared systems such as central boilers or chillers are specifisd)
Criesign Conditions: Cooling Load: (kBtuh} Heating Load: (kBiuh)
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Dwelling & Common Area Design Loads

3. Heating & Cooling Loads

Dwelling Unit Heating & Cooling Loads {only required for ducted split AC, unitary AC, ASHP, WSHP, GSHP, and furnaces) ™

3.1 Loads calculated using: [0 Unabridged ACCA Manual J w8 [0 201372017 ASHRAE Fundamentals - [0 Other per AH. 20

3.2 Check one box only o indicate whether the Dwedling Unit Losds is unt-specific or represents the design of more than one unit #

O Unit'space specific design. O Growp design®™. _ total groups for this project, representing umits.

O Woaorst-case design. (If the top floor unit with the greatest CFA and window area results in total heat gain <18 kBiuh, it may represent all other
umits, if cooling system selecied for all is single-spesd & <20 kBtuh or wo-speedivanable-speed & <25 kBiuh.

3.3 Indoor design temperatures used in loads are 7T0°F for heating and 75°F for cooling |
3.4 Cutdoor design temperatures used in loads: (See Footnote 12 and energystar gov/hwacdesoniemps ) 2

County & State selected: Ciooling season: F. Heating season: _~ °F

Unit plan for which Loads were calculated: Unit A |UnitB |UnitC [UnitD |(UnitE |UnitF Unit G Unit H

Loeation of Unit: top, mid, bottom, comer, intenor

3.5 Mumber of occupants used in loads: 2%

3.8 Total occupant gains (Biuh)®:

3.7 Conditioned floor area used in loads:

3.8 Window area used in loads:

3.8 Predominant window SHGEC used in loads™*

310 Infiltration (ACH/ACHSD) used in loads:*

3.11 Mechanical ventilation (CFM] used in loads:

312 Mon-occupant Intermal gains (apphiance, eguipment
and lighting) used in loads (Btuh):

3.13 Sensible Heat Gain At Design Conditions (kBiuh)

3.14 Latent Heat Gain At Design Gonditions (kBtuh)

3.15 Total Heat Gain at Design Conditons (kBtuh)

16 Total Hagt | oos ot Decign Conditione (kRigh)

Common Area Heating & Cooling Loads

Common Space Name: Cesign Conditions: Cooling Load: {kBiuh) Heating Load: (kBtuh)
Common Space Name: Design Conditions: Cooling Load: {kBtuh) Heating Load: (kBtuh)
Building Heating & Cooling Loads [only reguired when shared systems such as central boilers or chillers are specifisd)
Criesign Conditions: Cooling Load: (kBtuh} Heating Load: (kBiuh)
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Heating Equipment & Furnace Sizing Limit

Heating Equipment (Complete all applicable items; otherwise check "MNIAT)

Heating Equipment ID

FC-1

FC-2 FC-3 Bailer-1 Bailar-2 WLHP-1

WiLHP-2

420 Electric equipment type: FTHP, WLHP, GSHP,
ASHP, WRF, Boiler, Fumace, Blectric Baseboard

4 21 Gas Equipment type: HW PTACan coil, Gas-
Fired PTAC, Boiler, Furmace

4 72 ArealSpace that system sarves:

4 23 Manufacturer & model:

424 Listed efficiency:

4 2% Eguipment output capacity:

4 26 Air-source heat pump output capacity (17°F)

4 27 Type of Venting: Matural Draft, Mechanically
Crafied, Direct V|

4 78 Fumace heating sizing % = Total capacity (tem
4.25) divided by iotal heat loss (em 3.18)

4 20 Meets fumace sizing limit (AL B, G, or MA}

"A" For low-load spaces (= 10 kBtwh), fumace output capacity is = 40 kBtuh.

"B™ When Used for Heating Only

"CT: When Paired With Cooling

100 —400%%

Recommended: 100 — 140% Allorwed: 100 —400%

<EPA
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ENERGY STAR

Equipment Controls & Hydronic Requirements

Equipment Controls

430 All equipment controls below have besn reviewsd and included where applicable, in the HVAC Design O

431 All heating and cooling systems serving a dwelling unit shall have themostatic controls within the dwelling uni

432 Stair and elevalor shaft vents shall be eguipped with motorized dampers that are capable of being automatically closed during nomal building
operation and are interlocked to open as reguired by fire and smoke detection systems

433 Freeze protection systems, such as heat tracing of piping and heat exchangers, including self-regulating heat tracing, and garage/plenum
heaters shall include automatic controfs capable of shutting off the systems when pipe wall or garage temperaiures are above 40°F

4 3 Snow- and ice-meliing systems shall include automatic controls capable of shutting off the systems when the pavement temperature is above
H50FF and no precipitation is falling, and an automatic or manual confrol that will allow shutoff when the outdoor temperature is above 40°F so that
the potential for snow or ice accumulation is negligible

Hydronic Distribution -

435 All hydromic distribution requirements below have been eviewed and included where applicable, in the HVAC Design |

436 All terminal heating and cooling distribution equipment must be separated from the nser or disinbution loop by & controd vahve or terminal

disiribution pump, so that heated or cooled fluid is not delivered to the aparment distribution equipment when there is no call from the apariment
thermostats

4 37 Terminal units must be eguipped with pressure independent balancing valves or pressure independent control vahses
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| ENERGY STAR

Freeze Protection and Heated Garages/Plenums

Overall Requirements
* Temperature controls
— Heat trace control based on pipe temperature

— Plenum/garage heating control based on temperature
inside space

— Snow- and ice-melting controls based on pavement
temperature and outdoor air

* Prescriptive insulation requirements for space heating
unless using ASHRAE path
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ENERGY STAR

Central Exhaust Leakage Test

* Prior to drywall, 25% of exhaust fan CFM
» At final, 30% of exhaust fan CFM
— Footnote will limit over-sizing of fan
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|ENERGY STAR

Pressure Balancing

« Test bedrooms for pressure-balancing (<5 Pa) and door
undercut is not allowed by itself (as Proposed in Nov 2017)

« Test bedrooms with a design airflow =2 150 CFM for
pressure-balancing (< 5 Pa) using any combination of
transfer grills, jump ducts, dedicated return ducts,
and / or undercut doors  (proposed Feb 2018)
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ENERGY STAR

HVAC Functional Testing

« Verified by HVAC Credentialed Contractor, Licensed
Professional, OEM representative, other options TBD

— Checklist must be collected if not an HVAC credentialed
contractor

* All systems (boilers, chillers, cooling towers, PTAC/PTHPs,
furnaces, mini-split heat pumps, etc) will require some level
of functional testing whether in-unit, common, or central,
such as:

— Functional testing of systems, controls, sensors,
thermostats

— Testing for proper refrigerant charge, fan flow & power,
static pressure (e.g. split AC/furnace like in ESCH)

— Verifying temperatures on central hydronic systems
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E *DRAFT* HVAC Functional Testing Checklist
ENERGY STAR Multitamily New Construction

HVAC Functional Testing Besponsibilities:

The enfity pariorming Functional Tasting must sither be a Licensed Professional, & represantative of the Original Equipment
Manufacturer, or a contracior credentialed by an HVAG oversight urgarmahnntumrmh‘te this checlist. Functional Testing
checklisis mus! be completed and signed and must includs all HYAC systems in the building’project.

The compieted checklists, along with the cormesponding HVAC Design Repor. shall be retained by the entity performing
Functional Testing for quality assurance purposes. Furthermare, if the entity is nol a credentialed contracior. they shall provide
the completed checklists to the builder'developer and the Rater responsible for certifying the units’building. Credentialed
contractors shall provide the checklist upon request.

Visit www_anargy star.gov/ eshvac for information about the credential requirement and this chacklist.
1. Functional Testing Overview
1.1 Company performing Functionad Testing ContractorLP namsa Data
1.2 if applicable, Crgandzation that your company is credentialed with: 0O ACCA O Advanced Energy
1.3 Builder’/davaloper client name:
1.4 Project addrass: City: State:  Fipcode;

1.5 HY AC Design Report corresponding to this project has been coliactad from designer or builder. O ConfractorLP-venfiod

2. Refrigerant Charge - Run system for 15 minutes before testing. If outdoor ambient temperature at the condenser & < 55F or,
it known, below the manufacturer-recommended minimurm operating temperature for the cooling oycle, then the system shall include
a TXV, the cutdoor temperature shall be recorded in fem 2.1, and the contractorshall check "NA” in this Secfion. ®
must be completed for spiit air conditionars, unitary air conditioners, air-source heat pumps, and
geothermal or waier-loop) heat pumps up to 65 kBtuh with forcad-air distribution
othar commaon spaces in the: building.

<EPA
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ﬁ" "DRAFT™ HVAC Functional Testing Checklist
= o ENERGY STAR Multifamily New Construction

4. Air Balancing of Supply Registers & Beturn Grilles (Recommended, but not Bequired) #

4.1 Balancing report attached with room-by-room design siflows from ftem 5.5 on HYAC Design Rapor, and contractor-

6. VRF Outdoor Unit

&.1 Ingtallation Checks

6.1.1 Egquipment free of comosion, loaks, and genarally in good condition?

6.1.2 There are no unusual noises or vibrations

efrigerant ling is inswlated and insulation is BWETW
; =

measured airfiow using ANS|/ ACCA 5 QI-2015 protocol 5 =
4 2 Room-by-room airflows verified by contractor to be witkdn the greater of = 20% or 26 CFM of design airflow | O
Check or
5. VAF Indoor Unit anter MNA
value
5.1 Instaliation Checks
5.1.1 Equipment free of corrosion, leaks, and genarally in good condition | O
5.1.2 Filters presani, claan, and accessible | B | O
5.1.3 Theare are no unusual noises or vibrations | O
5.1.4 Zone thermostat installad in proper location iwithin the zona being served. not on an extarior wall) | ) O
5.1.5 External condansata pump installed and working properiy §if applicabla)? O O
5.1.6 Equipment cloarly labaled O O
5.2 Soipoints (Design Valus)
5.2 1 Heating Setpoint O
5.2 2 Cooling Satpoint {or indicale differential if thare is only one satpoint) O
5.2.2 Unoccupied mode and'or nighttime setback has bean st up and is appropriate for the space typa O O
5.3 Functional Testing
5.3.1 System fums on whon there is a call for heat and haating is provided O O
5.3.2 System tums onwhaon there i a call for cooling and cooling is provided | O
5.3.2 When condansate drain pan is filled with watar, condansata switch disablas the unit bafore overflowing the pan. | O
5.3.4 Condensate drain pan pitches o the drain and drains fully O O
53.5HK ﬂt_'h»ar systems provide heating'cooling to the same spaca, verify operation of controls that prevent simultaneous - -
heating and cooling.
Chack or
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ENERGY STAR

Ventilation

New Policy Record from Dec 2017

Homes are permitted to use a continuous kitchen exhaust
rate of 25 CFM per 2009 IRC Table M1507.3, if they are either

a) PHIUS+ or PHI certified, or
b) Meet all of the following:

* Provide both whole-house ventilation and local mechanical
kitchen exhaust using a balanced system, and;

- Have a Rater-verified whole-building infiltration rate < 0.05
CFMS50 per sq. ft. of Enclosure Area, and;

- Have a Rater-verified dwelling unit compartmentalization
rate < 0.30 CFMS50 per sq. ft. of Enclosure Area if multiple
dwelling units are present in the building.
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| ENERGY STAR

‘friﬂ STIc HOTt VYWate

11.1 DHW piping is insulated with a minimum of R-3
11.2 Rater-measured temperatures at faucets and showerheads do not exceed 125°F
11.3 For in-unit storage water heaters, AHRI Certificate confirms the presence of a heat trap

ojaoja

EPA 74



ENERGY STAR. The simple choice for energy efficiency.
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Lighting — Common Area (HERS & Prescriptive)

Controls

* Bi-level controls or occupancy sensors (incl. stairs/halls)
« Photo sensors controls on exterior

Interior Lighting Power Density

* Do not exceed ASHRAE 90.1-2007 space-by-space
lighting power density, OR

« Do not exceed 1 W/ft? for all common area overall
Parking garage/lots do not exceed 90.1 by more than 20%
Efficiency

« Match reference design (e.g., 90% high efficiency for 3.1)
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Lighting Rater Inspections

NERGY STAI

=
ENERGY STAR]

12. Lighting

12.1 Common Area Occupancy Controls:

12.2.1: HERS and Prescriptive: Bi-level controls or occupancy sensors in all common areas *; OR

12.2.2: ASHRAE path only: All non-apartment spaces, except those intended for 24-hour operation or
where automatic shutoff would endanger the safety of occupants, must have occupancy sensors or
automatic bi-level lighting controls

12.2 Common Area Lighting Power Density Maximum: one of the following options used:

12.2.1 HERS and Prescriptive: Specified lighting power for common spaces must not exceed ASHRAE
90.1-2007 space by space lighting power density allowances; OR

12.2.2 HERS and Prescriptive: Total combined specified lighting power density must not exceed 1 W/ft?;
OR

12.2.3 ASHRAE path only: Specified lighting power for common spaces must not exceed ASHRAE 90.1-
2007 space by space lighting power density allowances by more than 20%

12.3 Parking garages and parking lots do not exceed the ASHRAE 90.1-2007 parking lighting power
density allowances by more than 20%

12 .4 Exterior lighting controls: Fixtures must include automatic switching on timers or photocell controls
except fixtures intended for 24-hour operation, required for security, or located on apartment balconies

12.5 Prescriptive Path: Dwelling unit overall in-unit lighting power density < 0.75 W/ft>. When calculating
overall lighting power density, use 1.1 W/ft? where lighting is not installed

<EPA
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NERGY STAI

Water Management

« Keep the intent of the Water Management System
Builder Requirements and adjust the language for
multifamily

— Water is directed off the roof, down the walls, and
away from the foundation.

— Building is built with moisture-resistant barriers to
prevent water damage.

— Building materials are protected during
construction to minimize the possibility of mold and
rotting.

* Required for apartment and common area spaces
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| ENERGY STAR

Key Components of the Multifamily Program

Performance
Target

EPA

oL

Mandatory
Features

o

Testing,
Inspections,
& Oversight

T - T

ENERGY STAR
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NERGY STAI

Testing/Inspections - Common Area Summary

* Visual Inspections - Pre-drywall
— Same inspections as unit
* Visual Inspections - Final
— Same inspections as unit
— Lighting controls and lighting power density calc.
— Freeze protection and snow-melt temp controls
« Performance Tests/Functional Testing (old Cx)

— Mostly same as unit, but blower door and
heating/cooling duct leakage tests not required
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Verifiers and Oversight Organizations

Testing &  Different “oversight organizations” for
Verification different pathways
and Oversight| . \erifier requirements and oversight will

P ————— .
be specified
— Performance Testing
— Visual Inspections

— Modeling
— HVAC Functional Testing

80
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HERS Path Verifier

* Modeling performed by certified HERS Rater
— ENERGY STAR Rater Training

 Verification performed by certified HERS Rater or RFI

* Provider performs QA on Rater according to RESNET
Standards

« RESNET performs oversight on Provider
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| ENERGY STAR

ASHRAE/T-24 and Prescriptive Path Verifier

* New Oversight Organization(s) similar to MRO
« ASHRAE/T-24 and Prescriptive Path
— Model (ASHRAE/T-24 only)
- ENERGY STAR Training required for modeler
* QA required for model (i.e. model review)
— Inspections/Tests
- ENERGY STAR Training required for verifier
» Oversight and QA required for verifier
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EPA

Next Steps

Feedback while in RESNET
» Discussion now and during lunch

Coming Soon
« Webinar March 22 on technical specification
* Feedback period through mid-April

ENERGY STAR
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NERGY STAI

Next Steps

Late Spring/Summer

* Review stakeholder feedback and respond to comments
with additional outreach as needed

« Set-up systems and requirements for partnership,
MROQO's, software, training, reporting, labeling etc.

* Finalize program documentation
Goal:
« Specification available January 2019

— Note: some options may not be available when first
released

« At least one year transition time (depends on release of
SEPA RESNET standard) 85
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ENERGY STAR

Questions?

ENERGY STAR for Multifamily High Rise
Main: www.energystar.gov/mfhr

Training: www.energystar.gov/mfhr/training
Questions: mfhr@energystar.gov

ENERGY STAR Certified Homes (Low Rise Multifamily)
Main: www.energystar.gov/homes

Training: www.energystar.gov/newhomestraining
Questions: energystarhomes@energystar.gov

ENERGY STAR for Existing Multifamily Buildings
Main: http://www.energystar.gov/multifamilyhousing

‘Now on Twitter and Facebook!
. @energystarhomes

facebook.com/energystar
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