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Who Is Mass Save®? mass save

A Mas®i sSaare i nitiative sponsored by M
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

A The Sponsors of Mass Save work clos
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

A Related Codes and Code Sections
i IECC Section R403
A Mandatory & Prescriptive Requirements
A Ducts
T Duct Insulation
T Duct Sealing
T Duct leakage and Testing
A Service Water Heating
T Circulating Systems
I Hot water pipe Insulation
A Other Provisions
I Piping insulation
I Equipment sizing
I Pools & Spas
A Summary
A Questions
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Mandatory vs Prescriptive mass save frogam

Prescriptive

A Hot water boiler outdoor
temperature setback

A Duct Insulation

A Duct Leakage

A Demand Recirculation systems

A Hot water pipe insulation

Mandatory

A Controls

A Sealing

A Duct testing

A Building Cavities

A Heated Water Circulation and
Temperature maintenance systems

A Equipment sizing and efficiency rating

A Pools and permanent spa energy
consumption

Mandatory requirements need to be met regardless of the compliance path
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DUCT SYSTEMS

Duct Insulation, Duct Sealing, Duct Testing, Duct leakage
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Baseline Study Results

A Only 9% of homes had all ducts in conditioneq
space & 49% had no ducts in conditioned
space. All these systems require testing

A Average total duct leakage of all the homes
was
T 9 ¢fm/100sq.ft. for homes built to 2012 IECC
T 9.4 cfm/100sq.ft. for homes built to Stretch Code

Source: 20186 Massachusetts Singleamily Code Compliance Baseline Study Volun@&Rnal Report, NMR Group, Inc 10
& Dorothy Conant, Oct 21, 2016
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ACCA Manuals mass save

A Manual D¢ Duct Design
A Manual X Residential Load Calculations
A Manual S Equipment sizing
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ACCA Manual D Checklist
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FIBROUS GLASS
RESIDENTIAL DUCT
CONSTRUCTION
STANDARD

THIRD EDITION, 2002

FABRIGATION

AND INSTALLATION
TECHNIQUES FOR THE
RESIDENTIAL HVAC
DUCT CONTRACTOR

Source: 1jttps://insulationinstitute.org/wp -content/uploads/2015/11/AH119.pdf
2) hitp://a -actionhomeinspection.com/wpontent/uploads/pdfs/Flex_Ductwork_Installation.pdf

NAIMA

ACCA’s Manual D Residential Duct Design Checklist
Key Item Check Questions to Ask
Information CEM foreach | Does cach room have a heating and cooling CFM assigned? -
from load cal- [ -0 (Proportioned air supply based on Manual J8 room-by-room
culation load calculations) ®
Mamufacturer's | According t the manufacturer's data will the fam produce (he CFM requirements &
External Static | specified airflow at the specified static pressure? (Manufact- .
| Pressure (ESP) | urers produce s graph that elates air flow and stati pressure) ®)] Pressure calculations
Data Accessory and | Did the contractor submit the manufacturer’s data specifying the
device pressure | pressure drop for any item in the air stream like a high effi-
losses ciency filter or a hot water coil? -
Are supply outlets, return grilles, and balancing dampers listed -
Available Static | ata standard 0.037
Pressure (ASP) [ Are the pressure drops listed for other external devices: filters,
coils, etc..?
Manual D Fric- Did the contractor calculate the TEL by adding the longest Sup- Effective Length & Friction
tion Total Effective | P1Y Total Effective Length and the longest Retun Total Effec-
Worksheet Length (TEL) | tive Lengih? (Total Effective Length = the length of the duct losses
gth ( from outlet back to unit + the effective length for all fitings,
i.c., clbows, reducers, take-offs, etc...)
Friction Rate Did the contractor use the Friction Rate Chart or calculate Frie-
design value tion Rate [FR = ASPx 100/ TEL] (E)
=
BranchLead | Did the contractor size the ducts based on the design CEM, fric-
Size tion rate, and the duet material used? (G)
Trunk Size Did the contractor select a supply trunk duct large enough 1o
accommodate all the supply branch leads? .
Air Di
o | et Tk | D thecomctor ot o e ke ot g coongh . Duct & Trunk sizes
Duct Velocities | meet the lower return air velocity requirements?
Verify each occupied room has an apen air path (ACCA recom-
Return air path | mends a ducted return for each bedroom, den,
library, ete....)
-
Does the air velocity across the register or grille exceed the
Register and ded Velocity Chart? (Grill : list th
Manual T Grille Face V. | Recommended Velocity Chart? (Grille manufacturers list the
ey face velocity for grilles and registers at a given CFM, e.g., 12x
s 4- Model XYZ, 500fpm at 120cfm_(T) 12
. Energy Code
IRC M1601.1 Duct Constructighitfe s
. u u

Duct systems should be installed in accordance with
A ACCA Manual D
Aal ydzFl OG dzZNB NQ
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https://insulationinstitute.org/wp-content/uploads/2015/11/AH119.pdf
http://a-actionhomeinspection.com/wp-content/uploads/pdfs/Flex_Ductwork_Installation.pdf

2015 IRC M1601.1 Duct Constructigiffe, imimn
Manual D¢ Bad installation e

¢ 5 3
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R403.3.1 Duct Insulation
2015 IECC
Location of ducts R-value of duct insulation
Supplyand Returnducts in attic Ry 6KSy x o AyOK
Rc 6KSY X o AyOK
Supply and Return ducts elsewhere Rc 6KSy x o AyOK

Rn®H GKSY X o AyO

Exception: Ducts located completely inside the building thermal envelope
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insulation
G Supply leaks

©  Kinks in ductwork
restricting airflow

© Fumiture blocking
register

) Leaks at fumace &
filter siot and duct tape
failure

Which duct require insulation? What is the requiredddue? 17

R403.3.1 Duct Insulation W D

- : mass save program
Highvelocity ducts
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R¢ 8 insulation
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R403.3.2 Duct Sealing (Mandatoryg—===

A The following duct system components must be
sealed:
T Ducts
i Air handlers
T Filter boxes

A Joints and seams shall comply with either the
International Mechanical Codw® International
Residential Code

A Building cavities are not allowed as supplies or
returns

23
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R403.3.2 Duct Sealing (Mandatoryj
VbaIkIN DP14CH R403.3.2.1 Air handlers shall
coouns Gonar: Pracseoam Conomioner have an air leakage rate no
2460057300810 2m5Tons more than 2% of the design

Cabinet air Ie’ékage less ‘ltha n2.0% .at
1.0inch HyO when tested inaccordance
with ASHRAE standard 193

o 24
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R403.3.2 Duct Sealing (Mandatory¥-

Adjustable
Elbow Seams

Longitudinal Seam ‘

==

basc.pnnl.gov 25
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R403.3.2 Duct Sealing (Mandatory§===

Lt

B\ © Performance Systems
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R403.3.2 Duct Sealing (Mandatory§===
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R403.3.2 Duct Sealing (Mandatoryy==2= m=

© Performance Systems Development
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R403.3.2 Duct Sealing (Mandatoryf==2= ==
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