Welcome
My name is Elisabeth Girgis.
This presentation will focus on the service water heating part of the 2011
National Energy Code of Canada for Buildings (NECB) - Part 6.
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This presentation is part of a series of 7 on the 2011 NECB.
It is important to note that this is a model code developed by the Canadian
Commission on Building and Fire Codes and must be adopted by provincial/territorial
authorities to become law.
This may mean that code requirements enacted by legislation within your province or
territory might differ from what is presented here.
Please check with your local authority.
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The broad topics covered in this presentation will follow the structure of Part 6,
focusing first on scope and compliance options for service water heating, the
prescriptive requirements, the newly introduced trade-off path, and then service
water heating limitations in the performance path.
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The first topic is scope and compliance options.
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Service water heating is the water used for purposes other than space heating. The
definition found in Division A for service water heating is provided on the slide.
Part 6 is concerned with heating equipment, controls, piping and pumping forming
part of a service water heating system. This includes:
• equipment efficiency and insulation
• piping insulation thickness and placement
• controls for temperature, shut-down, heat maintaining systems and swimming
pools, as well as
• hot water discharge flow.
Throughout this presentation the acronym SWH is used to refer to service water
heating and HVAC to refer to heating, ventilating and air-conditioning.
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Part 6 has three compliance options within the acceptable solutions, as shown in this
flowchart.
First, there is a simple prescriptive path that is like a cookbook approach. “In order to
comply with the NECB SWH requirements, do x and y.”
Second, there is the newly introduced trade-off path, which considers SWH system
efficiency as a whole and gives greater flexibility from the prescriptive requirements.
The trade-off option is restricted to Part 6 only; there is no trading with the HVAC
system, lighting or envelope components.
To accomplish trading between Parts, a third option, the performance compliance
route must be used. In the performance path, a whole reference building built to the
prescriptive path is compared to the proposed building.
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The next section discussed will be the prescriptive requirements, focusing on
equipment, piping and storage tank insulation, and controls…. beginning with
equipment.
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For the most part, the NECB’s minimum equipment efficiencies have been set to
current practice based on the median of sales information. A review of equipment
sales was completed and equipment efficiency at the median of sales was determined.
The prescriptive requirement was set to this median efficiency level. The performance
requirements are contained in one table in Part 6.
In certain cases, such as if a technical jump was required, or insufficient Canadian sales
information was available, the requirements were set to the Energy Efficiency Act
(EEA) regulation level.
The NECB prescriptive requirement is higher than the EEA regulations. This implies
that if the simple prescriptive path is used, a design is not considered Code-compliant
if it selects equipment with efficiencies below the NECB requirements. The reduction
of equipment efficiencies to the minimum level set by the EEA regulations is permitted
when using either the full building performance path or the newly introduced tradeoff path.
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Other equipment requirements are contained within Part 6.
Installations that use SWH equipment for both space and service water heating must
ensure that the performance requirement is the greater of the Part 6 and Part 5
minimum efficiency. In addition, the equipment load must either be less than 22 kW
or have an input less than twice the design service water heating load.
Installations that use space water heating systems to indirectly heat service water
must use equipment that meets the greater of the space or SWH equipment
performance efficiency.
Equipment installed outdoors must be designated for such installations and must be
installed following the manufacturer’s instructions.
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Next, the piping and storage tank prescriptive requirements will be discussed.
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Piping insulation requirements are based on fluid temperature.
An exception is given for non-circulating system with heat traps. Only piping that is
between the storage vessel tank and the heat trap, or part of the first 2.4 m of outlet
downstream of the heat trap, needs to be insulated.

11

Two clarifications were added regarding heat trap requirements. The location of
insulation on runouts was added in an Appendix note. These diagrams provide details
on where the insulation is to be placed.
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For storage tanks, there is a requirement to protect insulation from mechanical
damage.
The tank insulation requirement was made more stringent and changed from 0.8 to
0.45 W/(m2•K). (watts per meter square kelvin)
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The next prescriptive portion discussed will be the temperature controls.
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Before discussing this slide in details, controls addressed in Part 6 include those for
temperature, heat maintaining systems, shut-down, flow of hot water in showers and
lavatories, and controls related to swimming pools. These topics will only be
discussed briefly.
More specifically, automatic temperature controls that allow adjustment between the
lowest and highest acceptable temperature settings for the intended use are required
for all systems with storage tanks.
For heat maintaining systems, Part 6 requires controls that automatically maintain the
hot water temperature within the required range. This requirement has been
expanded to apply to all energy sources.
Keeping in mind that this Part applies only to service water heating and not hydronic
space heating, controls are required to permit seasonal shut-down. This requirement
has been expanded to apply to all energy sources.
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Certain systems have more than one end-use temperature. For example, systems that
contain commercial dishwashers can require a higher water delivery temperature.
Part 6 requires the installation of booster heaters in systems for which 50% of the flow
is heated to less than 60°C.

16

Energy is used to heat hot water for showers and lavatories. Part 6 contains a
requirement to limit flow to 9.5 L/min for showers and 8.3 L/min for lavatories in
those applications.
Additionally, automatic shut-off valves are required in assembly occupancy spaces.
This type of control can be either battery operated, such as with an occupancy sensor,
or mechanically shut off such as with a self-closing valve.
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As discussed in the overview presentation, the code is generally silent on process
loads. One exception is energy related to heated pools. The requirements for pools
that were in the 1997 Model National Energy Code for Buildings (MNECB) have been
maintained.
If an outdoor swimming pool or tub is heated, a cover is required. It must be large
enough to cover 90% of the water surface area. Additionally, if the water temperature
is greater than 32°C, the cover’s thermal transmittance must be no greater than 0.48
W/(m2•°C). (watts per meter square Celsius)
A previous MNECB requirement for covers on heated indoor pools has been removed,
since Part 5 (HVAC) addresses energy loss from applications that exhaust air to
dehumidify spaces. These requirements for heat recovery are discussed in the HVAC
presentation.
A final requirement for pools is the inclusion of shut-off controls for pool pumps and
heaters for periods of non-use.
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The next item discussed will be the trade-off path.
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The trade-off path for SWH is entirely new and the same novel trade-off concept
discussed in Part 5 (HVAC) was applied here as well. The trade-off path considers the
SWH system as a whole, allowing improvement in other system parts to compensate
for one component not meeting a prescriptive requirement without requiring full
details of building envelope or lighting. This permits greater design flexibility with the
part without requiring as detailed an analysis as the full performance approach.
This approach to system efficiency is new to building codes in North America and
internationally.
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The trade-off path allows a mechanical designer to examine their system design and
evaluate the overall performance. It considers the equipment and controls of the
entire system. For example, trading between water heating efficiency against how that
water is delivered to a space can be assessed. Considering the efficiency of the system
as a whole, rather than of individual components, is an exciting change for designers.
The total efficiency of the proposed system needs to be greater than or equal to (in
other words consume less energy) a reference system built to the prescriptive
requirements.
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This approach requires that the SWH system boundaries be clearly identified in order
to properly define the components making up a system. Boundaries were therefore
established for each system type, and the components are provided in a table at the
beginning of the trade-off path.
SWH systems are less complex than typical HVAC systems and, therefore, fewer factors
are considered. These are listed on the slide with the most important being the heat
generator equipment and pump efficiency. Factors such as piping insulation are also
considered.
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The path compares system to same system. Three systems are considered, namely:
• tank
• instantaneous (or tankless)
• from a space heating boiler.
For each system, an equation was developed that relates a trade-off index to the
factors considered for the system type.
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The equation for a tank system is shown here.
The purpose in presenting this equation is not to review all the variables, but rather to
indicate that unlike the HVAC trade-off path, look-up tables are not used. A user
would enter the parameter for their system. If the index is greater than 0, compliance
will have been shown.
These calculations are relatively simpler for SWH than for the HVAC trade-off path.
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Since the trade-off path is a simplified approach, it contains certain limitations.
The SWH system must use one of the traditional energy sources of natural gas,
propane, oil or electricity.
Back-up equipment must meet the prescriptive requirements.
The SWH system type must also be one of the three traditional types mentioned in an
earlier slide (tank, instantaneous or space boiler).
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The last compliance option for SWH in the acceptable solutions is the performance
path. A detailed presentation of the performance path is provided separately.
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Designers who choose to use the performance compliance path for code compliance,
or who must use it because the building does not meet the simple prescriptive or
trade-off paths, must comply with two restrictions.
• All equipment must meet federal, provincial or territorial acts. This includes the
Energy Efficiency Act regulations
and
• back-up equipment must comply with the prescriptive path.

27

This concludes the presentation on Part 6, the service water heating part of the NECB.
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