CALIFORNIA ENERGY CODE
OVERVIEW OF 2019 UPDATES
CHANGES AND RAMIFICATIONS

Presented to:

Chapter:

San Jose

Presented by: Sargon Ishaya, PE
www.PragmaticProfessionalEngineers.com
© Sargon Ishaya
October 29, 2019

Introduction – Title 24 Background
➢

Title 24 is made up of 12 parts listed below and all parts are Title 24
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢

➢

1. California Building Standards Administrative Code
2. California Building Code (comes in two volumes)
3. California Electrical Code
4. California Mechanical Code
5. California Plumbing Code
6. California Energy Code (this is commonly called “Title 24” in our industry)
7. California Elevator Safety Construction Code
8. California Historical Building Code
9. California Fire Code
10. California Existing Building Code
11. California Green Building Standards Code
12. California Reference Standards Code

Title 24 is the law in California
➢
➢

If you do not conform to an industry standard like ASHRAE or NFPA, but you
follow Title 24, then you can be sued.
If you do not conform to Title 24 in favor of an industry standard or other
practice, then you can go to jail and be sued.
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Introduction – Today’s Agenda
➢

Overview
Review changes in the California Energy Code (CEC)
between 2016 and 2019 versions
➢ Point out Sargon’s interpretations (not validated with
authorities) and how they affect engineering
➢

➢

What is not included in today’s presentation
Reviewing changes in other parts of Title 24 (California
Plumbing, Electrical, Fire, Mechanical, Building, etc.
Codes)
➢ Comprehensive delineation of changes – only major
changes and design ramifications will be presented
➢
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Introduction – Today’s Agenda
➢

➢
➢
➢

➢
➢
➢
➢
➢

Definitions of Mandatory, Prescriptive, and
Performance
Ventilator equipment definitions
Efficiency changes and VRF modeling
MERV 13 air filtration
Ventilation in multi-unit residential (low or high rise)
Ventilation in non-residential and hotel/motel
Airflow Modulation based on Occupancy
Demand Control Ventilation
System Fan Power Limitations
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Introduction – Agenda (continued)
➢
➢
➢

➢
➢

➢

Waterside Economizer Piping Restrictions
Axial Fan Cooling Tower Power Constraints
Variable Flow of Process Exhaust
Lighting Power Densities
Range Hood Testing in Residences
Demand Response Management
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Introduction – Slide Formatting
➢

When a code section is changed from 2016
The 2016 text that changes in 2019 will appear in
bold, italic font like this
➢ The 2019 verbiage that modifies the language will
then follow the 2016 text
➢ In some cases, the ramifications of the change will be
shown in a diagram or a sample situation on a job
➢

➢

When a code section is new in 2019
A summary will be provided about the new section
➢ In some cases, the ramifications of the change will be
shown in a diagram or a sample situation on a job
➢
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Mandatory, Prescriptive, Performance
➢

Mandatory
A measure that must be followed no matter what
➢ Example: minimum outdoor air ventilation
➢

➢

Prescriptive
The method of complying by following a recipe of
measures as listed in the CEC
➢ Example: window to wall ratios of new buildings
➢

➢

Performance
The method of complying by creating an energy model
of the proposed building and comparing it to a predetermined baseline created by the energy commission
➢ Example: all-glass buildings
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New Definitions
➢

Energy Recovery Ventilators (ERV)
➢
➢
➢

➢
➢

Heat Recovery Ventilators (HRV)
➢
➢
➢

➢

Removes air from buildings and simultaneously replaces it with
outdoor air
Transfers heat from the warmer to the colder air stream
Transfers moisture from the humid to the less humid
Example: desiccant wheels
Removes air from buildings and simultaneously replaces it with
outdoor air
Transfers heat from the warmer to the colder air stream
Example: air to air heat exchangers

Balanced Ventilation System – exhausts and replaces
ventilation air in equal amounts (Title 24 doesn’t address
intermittent operation of the kitchen hood or bathroom fans)
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Equipment Efficiencies
➢

Many equipment types have increased efficiencies
Check the tables, but manufacturers and vendors are
responsible for offering equipment that complies
➢ Increased efficiencies makes it harder for the mechanical
system to make up ground through the performance method
➢

➢

Modeling VRF through Performance Method
VRF is now included as a system type in energy models so
it’s not necessary to fake them using a highly efficient split
system
➢ VRF is not manufacturer specific in models
➢ The new VRF simulations are significantly better than
baseline models so it’s better to model VRF projects under
the 2019 code
➢
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MERV 13 Air Filtration [120.1.(b) & (c)]
➢

➢

Any system with more than 10-feet of duct that supplies
air to a space must have filtration of return and outdoor
air upstream of any thermal conditioning component
Exceptions for high-rise residential buildings:
Exception #1: HRV/ERV systems can have MERV 13 after
AC unit if they have “ancillary filtration” upstream of AC unit
➢ Exception #2: Evaporative coolers don’t need any filters per
CEC, but they do per CMC so this exception is moot
➢

➢

Design face velocity with filter depth options
2-inch or larger minimum depth: no face velocity limits
➢ 1-inch filter depth: face velocity of 150-fpm maximum
➢ Note that 150-fpm limit practically makes 1-inch filters
© Sargon Ishaya
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29, 2019
➢

Multi-unit Residential Ventilation
➢

ASHRAE Standard 62.2 is now adopted, except:
Operable windows are not a permissible ventilation method
➢ Operable windows already not allowed for non-residential
➢

➢

Low or high rise dwelling units must have either:
A balanced ventilation system (might require variable
volume based on kitchen hood airflow pressurization)
➢ A continuously operating supply ventilation system
➢ A continuously operating exhaust ventilation system
➢

➢

➢

The latter two require HERS raters to confirm residences
are sealed “to a leakage rate of not more than 0.3-cfm
at 50-Pa/ft2 of dwelling unit envelope surface area”
Suggestion: don’t involve HERS raters
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Non-Residential & Hotel Ventilation
➢

Natural ventilation is allowed only if there is a
mechanical ventilation system in parallel
Exception #1: Mechanical system not required where
natural ventilation openings are either permanently open or
have controls that prevent the openings from being closed
during periods of expected occupancy.
➢ Exception #2: Mechanical system not required where the
zone is not served by a space conditioning system.
➢

➢

Mechanical ventilation design still has area and
occupancy components and the values haven’t changed,
but they are now tabulated with footnotes to help
capture all exceptions and clarifications (Table 120.1-A)
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Non-Residential & Hotel Ventilation

➢

Note how conference rooms are listed at 0.50-cfm/ft2 in
the table with Note F
This corresponds to 30-ft2/person so it may need to be
increased if the number of seats show greater density
➢ Note F states “Ventilation…permitted to be reduced to zero
when the space is in occupied-standby mode.”
➢

➢

Potential interpretation – Shutoff VAV is an option to
avoid adding reheat coils for conference rooms
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Occupancy Airflow Reduction
➢

Occupancy sensors are mandatory in systems that can
reduce ventilation to zero and require auto lighting shutoff
➢

➢

➢
➢
➢
➢

Applies to rooms such as offices 250-ft2 or less, multipurpose
rooms 1,000-ft2 or less, classrooms, conference rooms
Acceptable to use lighting sensors, but needs coordination with
electrical engineer to make sure zones are the same
Room in occupied-standby if unoccupied more than 5-minutes
Single-zone systems change set points up/down by 2°F
Multi-zone DDC systems change set point up/down by 0.5°F
In between modified heating and cooling set points, all airflow
shall be shut off to zone
➢

➢

Hotel rooms are exempt if they have manual shut off switch

This is a mandatory measure and add controls costs to jobs
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Demand Control Ventilation (DCV)
➢

➢

Demand control ventilation sensors are still required to
be CO2 sensors (can’t use other occupancy sensor types)
DCV required if 40-ft2/person or less if system has:
Airside economizer
➢ Modulating outdoor air controls
➢ “the system serving the space has a design outdoor airflow
rate” more than 3,000-cfm
➢

➢ note

this doesn’t state the total of systems serving the building so
it only applies to the system serving the space
➢ For a classroom at 0.38-cfm/ft2, this converts to 8,000-ft2 and for
that kind of area there would be an airside economizer anyway
➢

The classroom and call center exceptions for DCV no
longer apply in 2019
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Fan Power Limitations (Prescriptive)
➢

2016 CEC 140.4.c:
Constant Volume: each fan system with total horsepower over
25 hp shall not exceed 0.8 Watts per cfm
➢ VAV: each fan system with total horsepower over 25 hp shall
not exceed 1.25 watts per cfm
➢

➢

2019 CEC 140.4.c: “Each fan system having a total fan
system motor nameplate horsepower exceeding 5-hp
used for space conditioning shall meet the requirements
…Total fan system power demand equals the sum of the
power demand of all fans in the system that are
required to operate at design conditions in order to
supply air from the heating or cooling source to the
conditioned space, and to return it back to the source or
to exhaust it to the outdoors. ”
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Fan Power Limitations (Prescriptive)
➢

2019 CEC 140.4.c: “shall meet the requirements” per Martyn
Dodd means using the bhp method makes it easier to pass
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Waterside Economizer Piping
➢

Steve Taylor, How to Design & Control Waterside
Economizers, ASHRAE Journal, June 2014

A pumped secondary
loop needs to be
installed in waterside
economizer systems if
the pressure drop
during non-economizer
mode is ≥ 15-feet
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Axial Fan Tower Limitations
➢

➢

Axial fan, open-circuit cooling towers serving condenser
water loops for chilled water plants with a total of 900
gpm or greater, shall have a rated efficiency of no less
than 60 gpm/hp
Limit applies to specific weather/water conditions
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Variable Flow of Process Exhaust
➢

New/altered lab or factory exhaust systems ≥ 10,000cfm must meet ANSI Z9.5-2012 and have one of the
following means to save power
0.85-Watts/cfm if abated, 0.65-Watts/cfm unabated
➢ Stack flow rate shall vary based on wind speed on roof
➢ Stack flow rate shall vary based on contaminant
concentrations
➢

➢

Fume hoods with vertical-only sashes in high density
rooms (per Table 140.9-B) shall have automatic closure
systems except in healthcare facilities
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Lighting Power Densities
➢

➢

Red font in table below shows 2016 limits
Note the reductions are significant and will make an
impact on the lighting component in load calculations
1.4
1.0
1.0
1.5
0.5 (other)
1.2
1.0
0.8
0.2

1.5
1.1
0.5 (other)
0.95
0.5 (other)
1.3
1.3
0.5
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Range Hoods Testing (120.1(b)2.B)
➢

➢

➢

➢

Requires HERS Rater tests to new installations and tenant
improvements and this is a mandatory measure
Test i: The minimum ventilation airflow rate per ASHRAE
62.2, Section 5
Test ii: The maximum sound rating as specified in
120.1(b)2.A.vi

Definitions:
➢
➢

HERS = Home Energy Rating System
Rater = a person who has been trained, tested,
and certified… to develop a California WholeHouse Home Energy Rating, a California Home
Energy Audit, or a field verification and
diagnostic testing required for demonstrating
compliance…and is listed on a Provider’s
registry…
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Demand Management
➢

➢

➢

Applies to new building power distribution systems and
controls (a mandatory measure)
DDC to zone level means controls have to allow for 4°F
changes to set point temperatures
Consumer must enroll in program (saves ≈ $130/year)
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Closing/Questions
➢
➢

Questions
Thank you for listening!

Sargon Ishaya, PE
www.PragmaticProfessionalEngineers.com
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