
6/20/2018

1

9th Edition Mechanical and Service 
Water Heating 

Massachusetts Energy Code Technical 
Support Program
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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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Presented by:
Performance Systems Development
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Agenda

• Related Codes and Code Sections
– IECC Section R403

• Mandatory & Prescriptive Requirements
• Ducts

– Duct Insulation
– Duct Sealing
– Duct leakage and Testing

• Service Water Heating
– Circulating Systems
– Hot water pipe Insulation

• Other Provisions
– Piping insulation
– Equipment sizing
– Pools & Spas

• Summary
• Questions
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Mandatory vs Prescriptive

8

Prescriptive Mandatory

• Hot water boiler outdoor 
temperature setback

• Duct Insulation
• Duct Leakage
• Demand Recirculation systems
• Hot water pipe insulation

• Controls
• Sealing
• Duct testing
• Building Cavities
• Heated Water Circulation and 

Temperature maintenance systems
• Equipment sizing and efficiency rating
• Pools and permanent spa energy 

consumption

Mandatory requirements need to be met regardless of the compliance path

DUCT SYSTEMS
Duct Insulation, Duct Sealing, Duct Testing, Duct leakage
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Baseline Study Results
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• Only 9% of homes had all ducts in conditioned 
space & 49% had no ducts in conditioned 
space. All these systems require testing

• Average total duct leakage of all the homes 
was 

– 9 cfm/100 sq.ft. for homes built to 2012 IECC

– 9.4 cfm/100 sq.ft. for homes built to Stretch Code

Source: 2015-16 Massachusetts Single-Family Code Compliance Baseline Study Volume 2 – Final Report, NMR Group, Inc 

& Dorothy Conant, Oct 21, 2016

ACCA Manuals

11

• Manual D – Duct Design

• Manual J – Residential Load Calculations

• Manual S – Equipment sizing
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ACCA Manual D Checklist
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CFM requirements & 
Pressure calculations

Effective Length & Friction 
losses

Duct & Trunk sizes

2015 IRC M1601.1 Duct Construction
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Duct systems should be installed in accordance with

• ACCA Manual D

• Manufacturer’s instructions

Source: 1) https://insulationinstitute.org/wp-content/uploads/2015/11/AH119.pdf

2) http://a-actionhomeinspection.com/wp-content/uploads/pdfs/Flex_Ductwork_Installation.pdf

https://insulationinstitute.org/wp-content/uploads/2015/11/AH119.pdf
http://a-actionhomeinspection.com/wp-content/uploads/pdfs/Flex_Ductwork_Installation.pdf
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2015 IRC M1601.1 Duct Construction
Manual D – Bad installation 

© Performance Systems Development © Performance Systems Development

R403.3.1 Duct Insulation
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2015 IECC

Location of ducts R-value of duct insulation

Supply and Return ducts in attic R-8 when ≥ 3 inch diameter

R-6 when ≤ 3 inch diameter

Supply and Return ducts elsewhere R-6 when ≥ 3 inch diameter

R-4.2 when ≤ 3 inch diameter

Exception: Ducts located completely inside the building thermal envelope
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R403.3.1 Duct Insulation

17Which duct require insulation? What is the required R-value? 

R403.3.1 Duct Insulation
High-velocity ducts

18

Ducts ≤ 3” are generally only found in high-velocity systems
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R403.3.1 Duct Insulation

19

© Performance Systems Development

R403.3.1 Duct Insulation
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© Performance Systems Development



6/20/2018

9

21

R403.3.1 Duct Insulation

R – 8 insulation

© Performance Systems Development

R403.3.2 Duct Sealing (Mandatory)
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• The following duct system components must be 
sealed:
– Ducts

– Air handlers

– Filter boxes

• Joints and seams shall comply with either the 
International Mechanical Code or International 
Residential Code

• Building cavities are not allowed as supplies or 
returns
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R403.3.2 Duct Sealing (Mandatory)

24

R403.3.2.1 Air handlers shall 
have an air leakage rate no 
more than 2% of the design 
flow rate when tested per 
ASHRAE 193.

R403.3.2 Duct Sealing (Mandatory)

25basc.pnnl.gov
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R403.3.2 Duct Sealing (Mandatory)
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© Performance Systems Development © Performance Systems Development

R403.3.2 Duct Sealing (Mandatory)
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© Performance Systems Development
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R403.3.2 Duct Sealing (Mandatory)
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© Performance Systems Development © Performance Systems Development

R403.3.2 Duct Sealing (Mandatory)
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© Performance Systems Development
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R403.3.2 Duct Sealing (Mandatory)
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© Performance Systems Development

R403.3.2 Duct Sealing (Mandatory)
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© Performance Systems Development
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R403.3.2 Duct Sealing (Mandatory)
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© Performance Systems Development

R403.3.2 Duct Testing (Mandatory)

33

MA Amendment: Post-construction or rough-in testing and 
verification shall be done by
• HERS Rater
• HERS Field Inspector
• BPI Certified Professional

• Ducts shall be pressure tested to determine air 
leakage during rough-in or post construction.

• A written report of the results of the test shall be 
signed by the party conducting the test and 
provided to the code official.
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R403.3.2 Duct Leakage (Prescriptive)

34

2015 IECC Duct Leakage Requirement

Location of ducts Maximum Leakage Rate

Rough-in test with air-handler 4 CFM/ 100 sq.ft.

Rough-in test without air handler 3 CFM/ 100 sq.ft.

Post-construction total leakage to outside 4 CFM/ 100 sq.ft.

R403.3.2 Duct Leakage (Prescriptive)

35
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SERVICE WATER HEATING

Heated water circulation and temperature maintenance systems, 
Demand recirculation systems, Hot water pipe insulation

38

R403.5.1 Heated Water Circulation 
and Temperature(Mandatory)
Circulation Systems

39

• Heated water circulation systems shall be 
provided with a circulation pump. 

– No gravity or thermosyphon systems allowed.

• The system return pipe shall be a dedicated 
return pipe or a cold water supply pipe.
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R403.5.1 Heated Water Circulation 
and Temperature(Mandatory)
Circulation Systems

41

The following controls are required: 

• Controls for the pumps shall start/turn off 
based on demand for hot water.

• When the desired temperature is reached the 
controls shall turn off the pump automatically.

R403.5.2 Demand Recirculation 
Systems

42

Required if a recirculation pump pumps water from a heated 
water supply pipe back to the heated water source through a 
cold water supply pipe. The following controls are required
• Control shall start the pump based on fixture usage or flow of 

tempered water
• Control shall limit the temperature of water entering the cold 

water piping to 1040F
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R403.5.3 Hot Water Pipe insulation 
(Prescriptive)

44

IECC 2015 Hot Water Pipe Insulation of R-3 required for

1) hot water piping ¾ inch nominal diameter and larger

2) for piping serving more than one dwelling unit

3) Piping located outside conditioned space

4) Piping from water heater to distribution manifold

5) Piping located under a floor slab

6) Buried in piping

7) Supply and Return piping in recirculation systems other than demand 
recirculation systems

Piping located outside conditioned space should be insulated 
even if the nominal diameter is less than ¾ in.

R403.5.3 Hot Water Pipe insulation 
(Prescriptive)

45

© Performance Systems Development

From heater to manifold
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OTHER PROVISIONS

Mechanical system piping insulation, equipment sizing and efficiency 
rating, pools and permanent spa energy consumption

46

R403.4 Mechanical System Piping 
Insulation (Mandatory)

47

Mechanical system piping capable of carrying 
fluids above 1050 F or below 550 F shall be 
insulated to a minimum of R-3.

• Heat Pumps/Ductless mini split systems

– Components

• Boilers/Water Heaters for Hydronic Systems
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R403.7 Equipment sizing and 
efficiency rating (Mandatory)

50

Heating and Cooling equipment shall be sized in 
accordance with ACCA Manual S based on 
building loads calculated in accordance with 
ACCA Manual J.

R403.7 Equipment sizing and 
efficiency rating (Mandatory)

51
Source: http://live-ec-energyvanguard.pantheonsite.io/sites/default/files/2_ev_hvac_design_sample_manual_j_detailed_reports.pdf
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R403.7 Equipment sizing and 
efficiency rating (Mandatory)

52

R403.7 Equipment sizing and 
efficiency rating (Mandatory)

53
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R403.10 Pools and Permanent Spa 
Energy Consumption (Mandatory)

54

• R403.10.2– Electric power to heaters shall be controlled by a readily 
accessible on-off switch that is an integral part of the heater mounted on 
the exterior of the heater, or external to and within 3 feet of the heater.

• Time switches that can automatically turn on and turn off heaters and 
pumps according to a preset schedule

R403.10 Pools and Permanent Spa 
Energy Consumption (Mandatory)
Pool Covers

Outdoor heated pools should be covered by vapor retardant pool covers. 

Source: https://www.michigan.gov/

Exception: If more than 70% of the energy for heating is from site-recovered energy 
(E.g. heat pump) or from a solar energy source

Source: basc.pnnl.gov
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Summary

57

• Supply and return ducts in attics with nominal diameter 
greater than 3 in require R-8 insulation; elsewhere R-6 is 
required

• Sealing duct systems is mandatory. 
• Duct insulation and duct leakage are prescriptive 

requirements; Duct sealing and duct testing are mandatory
• Gravity or thermosyphon circulation systems for hot water are 

not allowed
• Any hot water pipe greater than ¾ in DN should be insulated 

with R-3; any hot water pipe outside conditioned space should 
also be insulated

• System sizing per ACCA Manual S is mandatory 
• Outdoor heated pools should have vapor retardant pool 

covers

Reference Material
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• NAIMA Fibrous Glass Residential Duct and Construction 
Standards : https://insulationinstitute.org/wp-
content/uploads/2015/11/AH119.pdf

• Air Diffusion Council Flexible Duct Performance & Installation 
Standards: http://a-actionhomeinspection.com/wp-
content/uploads/pdfs/Flex_Ductwork_Installation.pdf

• Manual J, S and D Brochures: 
http://www.acca.org/communities/community-
home/librarydocuments/viewdocument?DocumentKey=da7e
07a2-a854-4791-a4f8-c4edbe0374b2

https://insulationinstitute.org/wp-content/uploads/2015/11/AH119.pdf
http://a-actionhomeinspection.com/wp-content/uploads/pdfs/Flex_Ductwork_Installation.pdf
http://www.acca.org/communities/community-home/librarydocuments/viewdocument?DocumentKey=da7e07a2-a854-4791-a4f8-c4edbe0374b2
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Upcoming Webinars

April 25th, 1:00 to 3:05 PM
Third-party Residential Energy Code Verification
What Makes a Commercial Air Barrier? It’s the Details!

May 30th, 1:00 to 3:05 PM
Applying the Energy Code to Existing Homes
COMcheck Case Study – Simple Commercial Building

June 27th, 1:00 to 3:05 PM
Residential Air Barriers
COMcheck for Existing Buildings

59

Register at www.masssave.com/energycode

Energy Code Support

Questions about the energy code? 

Energy Code Support Hotline: 

855-757-9717

Energy Code Support Email:

energycodesma@psdconsulting.com 

60

http://www.masssave.com/energycode
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Residential New Construction 
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

61

Incentives also offered for existing buildings.
Visit www.MassSave.com for the details.

62

Residential New Construction –
Incentives 

Blended Savings Approach (BSA)

Details at:
www.masssave.com/en/saving/residential-rebates/new-construction  
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Thanks!

Massachusetts Energy Code 

Technical Support Program
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