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1. High level understanding of California codes
2. Integration of Cx in the California codes
3. Future of California codes



California Codes and Standards Backgr

o (California Legislature through the Warren-Alquist Act created
California Energy Commission

 Gov. Reagan signed legislation that created the CEC in 1974
* First Building Standards were adopted in 1978

o Title 24 Building Standards updated roughly every 3 to 4 yrs
 The next update is scheduled for adoption August 1, 2008

« Title 24 (nonres) requires certification to meet/exceed
stringency of ASHRAE Std 90.1 as required by EPAct 1992.

 The Energy Commission first adopted Title 20 appliance
regulations in 1976 and is updated periodically — preempted
by federal regulations



Codes and Standards Program Overvi

o Statewide C&S Program is administered by the 4 CA 10Us
PG&E, SCE, SDG&E, SoCalGas under the auspices of the
California Public Utilities Commission

 C&S Program is a component of each 10U’s EE portfolio

* Funding for EE portfolio collected from ratepayers Public
Goods Charges

« Shareholders earnings mechanism for meeting goals with
earnings bands (~$300 million if goals met for total portfolio of
all EE programs 2006-2008 for all IOUs)

e Budget for 2006-2008 program for 4 IOUs is ~$10 million

« Current activities are primarily focused on developing CASE
(Codes and Standards Enhancement) studies for the 2011
Title 24 and 2007 Title 20
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Technology Diffusion Curve



Innovation Cycle




Appliance & Building Stan
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Building Components

e U-factor, SHGC eftc
e Equipment Efficiency
Lighting, Mechanical, Controls
Building Design
e Overhangs, orientation etc.
e Control strategy etc
Calibration - Acceptance Tests
* Required first time in 2005 California Title 24
e Huge energy opportunity

Operation

Traditional Scope of Codes



Acceptance Tests

Required self-certification that equipment
and systems were tested and work as
Intended

Requires someone with a license to sign off
on the testing (architect, engineer or
contractor)

Only one test (air distribution efficiency)
requires 3d party verification

« Home Energy Rating Service (HERS)



Acceptance Tests

Construction Inspection
 Equipment installed correctly
e Correct equipment specified
* Pre-calibrated equipment specified

Functional Performance Test
« Short tests designed to uncover control errors
« Identify control sequences, flowrates etc.

Applies to fenestration (windows & skylights),
HVAC systems and lighting controls



Is Acceptance Testing Needed?

PIER Small Commercial HVAC survey*

Small commercial buildings < 4 yrs old

e 64% of economizers failed
Normally failed (disabled?) closed
Lost cooling energy savings of 37%

« 38% of supply fans cycling during occupancy
Violation of outside air requirements

« 30% unoccupied fan operation
Increase of fan and heating energy

e 8% no outside air
* 8% simultaneous heating and cooling

* hitp://www.energy.ca.gov/reports/2003-11-17 500-03-082.PDF




Who Benefits From Acceptance Test

The designer

o System installed and controlled according to code
design intent

* Reputation based on correct equipment operation
The contractor

e Technician’s work is reviewed

e Fewer call-backs
The owner

« Equipment works right the first time
* Energy cost savings



Energy Code References & Resource

2008 Standards (Title 24)

 Including the Nonresidential Standards Appendix
Acceptance Tests in Nonresidential Appendix (NA7)
2008 Nonresidential Energy Standards Compliance Manual
» Chapter 4 — Mechanical Systems
« Chapter 10 — Acceptance Requirements
« Appendix A — Compliance and Acceptance Forms

CEC Resources

e http://www.enerqy.ca.gov/title24/2008standards/index.html
« CEC Bldg Standards Hotline (800) 654-5106




Acceptance Chapter in Nonresidential Ma

Overview of compliance process
At-A-Glance — 2 page overview of test

e Purpose Estimated Time
e Benefits Warnings or Cautions
 [nstrumentation Test conditions

« Acceptance Criteria
Detalled test description



Example Test Description



Acceptance and Compliance Forms

Compliance forms

* Filled out by designer
e MECH-1-C (C for compliance)

Acceptance Forms
 Filled out by person conducting test
* Reviewed by person with a license
e Usually contractor, TAB or commissioning agent
« MECH-1-A (A for acceptance)

Forms in Appendix A of the Nonresidential
Compliance Manual



2008 Mechanical Acceptance Test Fo

Standards
Acceptance | Appendix
Test Form Section Acceptance Test Standard Sections
MECH-2A [NA7.5.1 Minimum Outdoor Air 121,125 (a)l
MECH-3A [NA7.5.2 Constant Volume Packaged HVAC Systems | 121,122, 125 (a)2
MECH-4A [NA7.5.3 Air Distribution 144(k), 125(a)3
MECH-5A [NA7.54 Air-Side Economizer 144(e), 125(a)4
MECH-6A [NA7.5.5 Demand Control Ventilation 121, 125(a)5
MECH-7TA [NA 7.5.6 Supply Fan Variable Flow Controls 144(c)2, 125(a)6
MECH-8A [NA 7.5.7 Valve Leakage Test 144(), 125(a)7 & 8
MECH-9A [NA 7.5.8 Supply Water Temperature Reset Controls 144())4, 125(a)9
MECH-10A [NA 7.5.9 Hydronic System Variable Flow Controls 144())5&6, 125(a)7
MECH-11A [NA 7.5.10 Automatic Demand Shed Controls 125(a)10
MECH-12A [NA 7.5.1.11 |FDD for Packaged DX Systems 125(a)11
MECH-13A [NA 7.5.1.12 |FDD for AHUs and Zone Terminal Units 125(@)12
MECH-14A [NA 7.5.1.13 |Distributed Energy Storage DX AC Systems 125(a)13
MECH-15A [NA 7.5.1.14 |Thermal Energy Storage Systems 125(a)14




Who can conduct acceptance test

Third party testing not required
« Except for duct leakage test

Test must be certified by:
 Licensed civil or mechanical engineer
 Licensed architect
* Licensed contractor
Paper trail of liability
* Witness technician conducting test




Defining Which Tests Must Be Conduc



Typical Certificate



Field Technician’s Certification




Responsible Person’s Declaration




Outside Air Construction Inspection



MECH-2A Outside Air Measurement

e Calibrated air flow
station

 Pitot traverse in a
straight section of duct

e Pitot traverse across
O/A Inlet



Outside Air Functional Performance Te




MECH-3A Packaged/Split HVAC System Acce




Packaged/Split Functional Test



MECH-4A Air Distribugibh(k)

Small (<5,000 sf) CV systems only

When > 25% of duct surface Is outdoors or
In unconditioned space

Place greater than 75% of ducts under
Insulated roof — test not needed

Ducts must be tested for duct leakage ....
and verified as sealed by a HERS rater



MECH-4A Construction Inspection

Drawbands
e Stainless steel worm drive or
« UV resistant nylon duct ties

Duct leakage tests performed before access is
blocked

Duct tape not used unless with drawbands and
mastic

R-8 Insulation
Outdoor insulation protected from damage



MECH-4A Duct testing



MECI-4A Leakage T

New Construction

Seal all diffusers

Pressurize system to 25 Pa (0.1 in WC) with
fan with calibrated orifice (duct blaster)

Measured leakage no greater than 6% of
rated flow (based on capacity)

e 400 cfm/ton
o 21.7 cfm/kBtuh heating only systems

Likely conducted by HVAC contractor
Verified by HERS rater



MECH-4A Duct Sealing on Retrofits

§144(k), 149(b)1D&E

Applies to small CV system with ducts outside or In
unconditioned spaces when:
* Ducts replaced
« HVAC system is replaced or major repair (new
compressor, new coil etc.)
Existing duct leakage
o 15% of rated supply flow

* >60% reduction of leakage prior to sealing ducts with
all visible leaks sealed

o Can't get at the ducts and all visible leaks are sealed
as certified by a HERS rater
Exceptions
* Asbestos
« EXisting ducts that were previously certified



MECH-5A Air Economizer Acceptanc



Economizer Functional Tests



Uses of Acceptance Tests

Short tests to assure system works
according to code intent

* Peer reviewed tests
* Relatively easy to perform
e |dentify common failure modes

Can be used as technician guide for
retrocommissioning

Can be required for utility programs to
assure high realization rate of savings
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AlA Quality Assurance

Portland Energy Conservation, Inc is a registered provider with The
American Institute of Architects Continuing Education Systems. Credit
earned on completion of this program will be reported to CES Records
for AIA members. Certificates of Completion for non-AlIA members are
available on request.

This program is registered with the AIA/CES for continuing
professional education. As such, it does not include content that may
be deemed or construed to be an approval or endorsement by the AIA
of any material of construction or any method or manner of handling,
using, distributing, or dealing in any material or product. Questions
related to specific materials, methods, and services will be addressed
at the conclusion of this presentation.
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