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Acceptance Requirements for Nonresidential Buildings 

 

NONRESIDENTIAL ACM MANUAL APPENDIX NJ 

Appendix NJ - Acceptance Requirements for 
Nonresidential Buildings 

NJ.1 Purpose and Scope 
ACM NJ defines acceptance procedures that must be completed before credit can be claimed for 
certain compliance measures. The procedures apply to nonresidential, high-rise residential and 
hotel/motel buildings as defined by the California Energy Commission’s Energy Efficiency 
Standards for Nonresidential Buildings.  

NJ.2 Introduction 
Acceptance Requirements are defined as the application of targeted inspection checks and 
functional and performance testing conducted to determine whether specific building 
components, equipment, systems, and interfaces between systems conform to the criteria set 
forth in the Standards and to related construction documents (plans or specifications). 
Acceptance Requirements can effectively improve code compliance and help determine whether 
equipment meets operational goals and whether it should be adjusted to increase efficiency and 
effectiveness. 
This section describes the process for completing the Acceptance Requirements. The steps 
include the following: 

• Document plans showing sensor locations, devices, control sequences and notes, 

• Review the installation, perform acceptance tests and document results, and 

• Document the operating and maintenance information, complete installation certificate and 
indicate test results on the Certificate of Acceptance, and submit the Certificate to the 
building department prior to receive a final occupancy permit. 

Acceptance testing is not intended to take the place of commissioning or test and balance 
procedures that a building owner might incorporate into a building project. It is an adjunct 
process focusing only on demonstrating compliance with the Standards. 
The installing contractor, engineer of record or owners agent shall be responsible for reviewing 
the plans and specifications to assure they conform to the Acceptance Requirements. This is 
typically done prior to signing a Certificate of Compliance.  
The installing contractor, engineer of record or owners agent shall be responsible for providing 
all necessary instrumentation, measurement and monitoring, and undertaking all required 
acceptance requirement procedures. They shall be responsible for correcting all performance 
deficiencies and again implementing the acceptance requirement procedures until all specified 
systems and equipment are performing in accordance with the Standards.  
The installing contractor, engineer of record or owners agent shall be responsible for 
documenting the results of the acceptance requirement procedures including paper and electronic 
copies of all measurement and monitoring results. They shall be responsible for performing data 
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analysis, calculation of performance indices and crosschecking results with the requirements of 
the Standard. They shall be responsible for issuing a Certificate of Acceptance. Building 
departments shall not release a final Certificate of Occupancy until a Certificate of Acceptance is 
submitted that demonstrates that the specified systems and equipment have been shown to be 
performing in accordance with the Standards. The installing contractor, engineer of record or 
owners agent upon completion of undertaking all required acceptance requirement procedures 
shall record their State of California Contractor’s License number or their State of California 
Professional Registration License Number on each Certificate of Acceptance that they issue. 

NJ.3 Outdoor Air  

NJ.3.1 Variable Air Volume Systems Outdoor Air Acceptance 

NJ.3.1.1 Construction Inspection 
Prior to Acceptance Testing, verify and document the following: 

• Outside air flow station is calibrated OR a calibration curve of outside air vs. outside air 
damper position, inlet vane signal, or VFD signal was completed during system TAB 
procedures. 

NJ.3.1.2 Equipment Testing 
Step 1: If the system has an outdoor air economizer, force the economizer high limit to disable 
economizer control (e.g. for a fixed drybulb high limit, lower the setpoint below the current 
outdoor air temperature) 
Step 2: Drive all VAV boxes to the greater of the minimum airflow or 30% of the total design 
airflow.  Verify and document the following: 

• Measured outside airflow CFM corresponds to no less than 90% of the total value found 
on the Standards Mechanical Plan Check document MECH-3, Column H or Column I 
(which ever is greater). 

• System operation stabilizes within 15 minutes after test procedures are initiated (no 
hunting). 

Step 3: Drive all VAV boxes to achieve design airflow.  Verify and document the following: 

• Measured outside airflow CFM corresponds to no less than 90% of the total value found 
on Standards Mechanical Plan Check document MECH-3, Column H or Column I (which 
ever is greater). 

• System operation stabilizes within 15 minutes after test procedures are initiated (no 
hunting). 

NJ.3.2 Constant Volume System Outdoor Air Acceptance 

NJ.3.2.1 Construction Inspection 
Prior to Acceptance Testing, verify and document the following: 

• The system has a fixed or motorized minimum outdoor air damper, or an economizer 
capable of maintaining a minimum outdoor air damper position. 
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NJ.3.2.2 Equipment Testing 
Step 1:  If the system has an outdoor air economizer, force the economizer high limit to disable 
economizer control (e.g. for a fixed drybulb high limit, lower the setpoint below the current 
outdoor air temperature) 

• Measured outside airflow CFM with damper at minimum position corresponds to no less 
than 90% of the total value found on the Standards Mechanical Plan Check document 
MECH-3, Column H or Column I (which ever is greater). 

NJ.4 Packaged HVAC Systems 
Acceptance requirements apply only to constant volume, direct expansion (DX) packaged 
systems with gas furnaces or heat pumps. 

NJ.4.1 Constant Volume Packaged HVAC Systems Acceptance 

NJ.4.1.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• Thermostat is located within the zone that the HVAC system serves. 

• Space temperature thermostat is factory-calibrated (proof required) or field-calibrated. 

• Appropriate temperature deadband has been programmed. 

• Appropriate occupied, unoccupied, and holiday schedules have been programmed. 

• Appropriate pre-occupancy purge has been programmed per Standards Section 121(c)2. 

• Economizer lockout control sensor, if applicable, is factory-calibrated (proof required) or 
field-calibrated and setpoint properly set (refer to the ECONOMIZERS acceptance 
requirements section for detail). 

• Demand control ventilation controller, if applicable, is factory-calibrated (proof required) 
or field-calibrated and setpoint properly set (refer to the DEMAND CONTROL 
VENTILATION acceptance requirements section for detail). 

NJ.4.1.2 Equipment Testing 
Step 1: Simulate heating load during occupied condition (e.g. by setting time schedule to include 
actual time and placing thermostat heating setpoint above actual temperature).  Verify and 
document the following: 

• Supply fan operates continually during occupied condition. 

• Gas-fired furnace, heat pump or electric heater, if applicable, stages on. 

• No cooling is provided by the unit. 

• Outside air damper is open to the minimum position. 
Step 2: Simulate “no-load” during occupied condition (e.g. by setting time schedule to include 
actual time and placing thermostat heating setpoints below actual temperature and cooling 
setpoint below actual temperature).  Verify and document the following: 

• Supply fan operates continually during occupied condition. 
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• Neither heating or cooling is provided by the unit. 

• Outside air damper is open to the minimum position. 
Step 3: If there is an economizer, simulate cooling load and economizer operation, if applicable, 
during occupied condition (e.g. by setting time schedule to include actual time and placing 
thermostat cooling setpoint below actual temperature).  Verify and document the following: 

• Supply fan operates continually during occupied condition. 

• Refer to the ECONOMIZERS acceptance requirements section for testing protocols. 

• No heating is provided by the unit. 
Step 4: If there is no economizer, simulate cooling load during occupied condition (e.g. by 
setting time schedule to include actual time and placing thermostat cooling setpoint below actual 
temperature).  Verify and document the following: 

• Supply fan operates continually during occupied condition. 

• Compressor(s) stage on. 

• No heating is provided by the unit. 

• Outside air damper is open to the minimum position. 
Step 5: Change the time schedule force the unit into unoccupied mode.  Verify and document the 
following: 

• Supply fan turns off. 

• Outside air damper closes completely. 
Step 6: Simulate heating load during setback conditions (e.g. by setting time schedule to exclude 
actual time and placing thermostat setback heating setpoint above actual temperature).  Verify 
and document the following: 

• Supply fan cycles on. 

• Gas-fired furnace, heat pump or electric heater, if applicable, stages on. 

• No cooling is provided by the unit. 

• Supply fan cycles off when heating equipment is disabled. 
Step 7: If there is an economizer, simulate cooling load and economizer operation, if applicable, 
during unoccupied condition (e.g. by setting time schedule to exclude actual time and placing 
thermostat setup cooling setpoint below actual temperature).  Verify and document the 
following: 

• Supply fan cycles on. 

• Refer to the ECONOMIZERS acceptance requirements section for testing protocols. 

• Supply fan cycles off when call for cooling is satisfied (simulated by lowering the 
thermostat setpoint to below actual temperature). 

• Outside air damper closes when unit cycles off. 
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Step 8: If there is no economizer, simulate cooling load during setup condition (e.g. by setting 
time schedule to exclude actual time and placing thermostat setup cooling setpoint above actual 
temperature).  Verify and document the following: 

• Supply fan cycles on. 

• Compressor(s) stage on to satisfy cooling space temperature setpoint. 

• No heating is provided by the unit. 

• Supply fan cycles off when cooling equipment is disabled. 
Step 9: Simulate manual override during unoccupied condition (e.g. by setting time schedule to 
exclude actual time or by pressing override button).  Verify and document the following: 

• System reverts to “occupied” mode and operates as described above to satisfy a heating, 
cooling, or no load condition. 

• System turns off when manual override time period expires. 

NJ.5. Air Distribution Systems 
Acceptance requirements apply only to systems covered by Section 144(k). 

NJ.5.1 Air Distribution Acceptance 

NJ.5.1.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• Drawbands are either stainless steel worm-drive hose clamps or UV-resistant nylon duct 
ties. 

• Flexible ducts are not constricted in any way (for example pressing against immovable 
objects or squeezed through openings). 

• Duct leakage tests shall be performed before access to ductwork and associated 
connections are blocked by permanently installed construction material. 

• Joints and seams are not sealed with a cloth back rubber adhesive tape unless used in 
combination with mastic and drawbands. 

• Duct R-values are verified. 

• Insulation is protected from damage and suitable for outdoor service if applicable. 

NJ.5.1.2 Equipment Testing 
Step 1: Perform duct leakage test per 2005 Nonresidential ACM Approved Manual, Appendix 
NG, Section 4.3.8.2.  Certify the following: 

• Duct leakage conforms to the requirements of Section 144(k). 
Step 2:  Obtain HERS Rater field verification as required by Chapter 7 and Appendix NG. 
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NJ.6. Lighting Control Systems 
Lighting control testing is performed on: 

• Manual Daylighting Controls. 

• Automatic Daylighting Controls. 

• Occupancy Sensors. 

• Automatic Time-switch Control. 

NJ.6.1 Automatic Daylighting Controls Acceptance 

NJ.6.1.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• All control devices (photocells) have been properly located, factory-calibrated (proof 
required) or field-calibrated and set for appropriate set points and threshold light levels. 

• Installer has provided documentation of setpoints, setting and programming for each 
device. 

• Luminaires located in either a horizontal daylit area(s) or a vertical daylit area(s) are 
powered by a separate lighting circuit from non-daylit areas. 

NJ.6.1.2 Equipment Testing 

Continuous Dimming Control Systems 
Step 1: Simulate bright conditions for a continuous dimming control system.  Verify and 
document the following: 

• Lighting power reduction is at least 65% under fully dimmed conditions. 

• At least one control step reduces the lighting power by at least 30%. 

• Only luminaires in daylit zone are affected by daylight control. 

• Automatic daylight control system reduces the amount of light delivered to the space 
uniformly. 

• Dimming control system provides reduced flicker operation over the entire operating 
range per Standards Section 119(e)2. 

• Lumen measurements in the space, location of measurements and specific device 
settings, program settings and other measurements are documented. 

Step 2: Simulate dark conditions for a continuous dimming control system.  Verify and document 
the following: 

• Automatic daylight control system increases the amount of light delivered to the space 
uniformly. 

• Dimming control system provides reduced flicker operation over the entire operating 
range per Standards Section 119(e)2. 



2005 Nonresidential HERS Regulations  Page NJ-7 

Acceptance Requirements for Nonresidential Buildings 

• Lumen measurements in the space, location of measurements and specific device 
settings, program settings and other measurements are documented. 

Stepped Dimming Control Systems 
Step 1: Simulate bright conditions for a stepped dimming control system.  Verify and document 
the following: 

• Lighting power reduction is at least 50% under fully dimmed conditions. 

• Only luminaires in daylit zone are affected by daylight control. 

• Automatic daylight control system reduces the amount of light delivered to the space 
relatively uniformly as per Section 131(b). 

• Automatic daylight control system reduces the amount of light delivered to the space per 
manufacturer’s specifications for power level verses light level. 

• Minimum time delay between step changes is 3 minutes to prevent short cycling. 

• Lumen measurements in the space, location of measurements and specific device 
settings, program settings and other measurements are documented. 

Step 2: Simulate dark conditions for a stepped dimming control system.  Verify and document 
the following: 

• Automatic daylight control system increases the amount of light delivered to the space 
per manufacturer’s specifications for power level verses light level. 

• Stepped dimming control system provides reduced flicker over the entire operating range 
per Standards Section 119(e)2.  

• Minimum time delay between step changes is 3 minutes to prevent short cycling. 

• Lumen measurements in the space, location of measurements and specific device 
settings, program settings and other measurements are documented. 

Stepped Switching Control Systems 
Step 1: Simulate bright conditions for a stepped switching control system.  Verify and document 
the following: 

• Lighting power reduction is at least 50% under fully switched conditions per Standards 
Section 119(e)1. 

• Only luminaires in daylit zone are affected by daylight control. 

• Automatic daylight control system reduces the amount of light delivered to the space 
relatively uniformly as per Section 131(b). 

• Automatic daylight control system reduces the amount of light delivered to the space per 
manufacturer’s specifications for power level verses light level. 

• Single- or multiple-stepped switching controls provide a dead band of at least three 
minutes between switching thresholds to prevent short cycling. 

• Lumen measurements in the space, location of measurements and specific device 
settings, program settings and other measurements are documented. 
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Step 2: Simulate dark conditions for a stepped switching control system.  Verify and document 
the following: 

• Automatic daylight control system increases the amount of light delivered to the space 
per manufacturer’s specifications for power level verses light level. 

• Single- or multiple-stepped switching controls provide a dead band of at least three 
minutes between switching thresholds to prevent short cycling. 

• Lumen measurements in the space, location of measurements and specific device 
settings, program settings and other measurements are documented. 

NJ.6.2 Occupancy Sensor Acceptance  

NJ.6.2.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• Occupancy sensor has been located to minimize false signals. 

• Occupancy sensors do not encounter any obstructions that could adversely affect desired 
performance. 

• Ultrasound occupancy sensors do not emit audible sound. 

NJ.6.2.2 Equipment Testing 
Step 1: For a representative sample of building spaces, simulate an unoccupied condition.  Verify 
and document the following: 

• Lights controlled by occupancy sensors turn off within a maximum of 30 minutes from 
the start of an unoccupied condition per Standard Section 119(d). 

• The occupant sensor does not trigger a false “on” from movement in an area adjacent to 
the controlled space or from HVAC operation. 

• Signal sensitivity is adequate to achieve desired control. 
Step 2: For a representative sample of building spaces, simulate an occupied condition.  Verify 
and document the following: 

• Status indicator or annunciator operates correctly. 

• Lights controlled by occupancy sensors turn on immediately upon an occupied condition, 
OR sensor indicates space is “occupied” and lights are turned on manually (automatic 
OFF and manual ON control strategy). 

NJ.6.3 Manual Daylighting Controls Acceptance 

NJ.6.3.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• If dimming ballasts are specified for light fixtures within the daylit area, make sure they 
meet all the Standards requirements, including “reduced flicker operation” for manual 
dimming control systems. 



2005 Nonresidential HERS Regulations  Page NJ-9 

Acceptance Requirements for Nonresidential Buildings 

NJ.6.3.2 Equipment Testing 
Step 1: Perform manual switching control.  Verify and document the following: 

• Manual switching or dimming achieves a lighting power reduction of at least 50%. 

• The amount of light delivered to the space is uniformly reduced. 

NJ.6.4 Automatic Time Switch Control Acceptance 

NJ.6.4.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• Automatic time switch control is programmed with acceptable weekday, weekend, and 
holiday (if applicable) schedules. 

• Document for the owner automatic time switch programming including weekday, 
weekend, holiday schedules as well as all set-up and preference program settings. 

• Verify the correct time and date is properly set in the time switch. 

• Verify the battery is installed and energized. 

• Override time limit is no more than 2 hours. 

NJ.6.4.2 Equipment Testing 
Step 1: Simulate occupied condition.  Verify and document the following: 

• All lights can be turned on and off by their respective area control switch. 

• Verify the switch only operates lighting in the ceiling-height partitioned area in which the 
switch is located. 

Step 2: Simulate unoccupied condition.  Verify and document the following: 

• All non-exempt lighting turn off per Section 131 (d)1. 

• Manual override switch allows only the lights in the selected ceiling height partitioned 
space where the override switch is located, to turn on or remain on until the next 
scheduled shut off occurs. 

• All non-exempt lighting turns off. 

NJ.7. Air Economizer Controls 
Economizer testing is performed on all built-up systems and on packaged systems per Standards 
Section 144 (e)1. Air economizers installed by the HVAC system manufacturer and certified to 
the commission as being factory calibrated and tested do not require field testing. 

NJ.7.1 Economizer Acceptance 

NJ.7.1.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• Economizer lockout setpoint complies with Table 144-C per Standards Section 144 (e) 3. 
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• System controls are wired correctly to ensure economizer is fully integrated (i.e. 
economizer will operate when mechanical cooling is enabled). 

• Economizer lockout control sensor location is adequate (open to air but not exposed to 
direct sunlight nor in an enclosure; away from sources of building exhaust; at least 25 
feet away from cooling towers). 

• Relief fan or return fan (if applicable) operates as necessary when the economizer is 
enabled to control building pressure. 

• If no relief fan or return fan is installed, barometric relief dampers are installed to relieve 
building pressure when the economizer is operating. 

NJ.7.1.2 Equipment Testing 
Step 1: Simulate a cooling load and enable the economizer by adjusting the lockout control 
(fixed or differential dry-bulb or enthalpy sensor depending on system type) setpoint.  Verify and 
document the following: 

• Economizer damper modulates opens per Standards Section 144 (e)1A to maximum 
position to satisfy cooling space temperature setpoint. 

• Return air damper modulates closed and is completely closed when economizer damper 
is 100% open. 

• Economizer damper is 100% open before mechanical cooling is enabled. 

• Relief fan or return fan (if applicable) is operating or barometric relief dampers freely 
swing open. 

• Mechanical cooling is only enabled if cooling space temperature setpoint is not met with 
economizer at 100% open. 

• Doors are not pushed ajar from over pressurization. 
Step 2: Continue from Step 1 and disable the economizer by adjusting the lockout control (fixed 
or differential dry-bulb or enthalpy sensor depending on system type) setpoint.  Verify and 
document the following: 

• Economizer damper closes to minimum position. 

• Return air damper opens to normal operating position. 

• Relief fan (if applicable) shuts off or barometric relief dampers close.  Return fan (if 
applicable) may still operate even when economizer is disabled. 

• Mechanical cooling remains enabled until cooling space temperature setpoint is met. 

NJ.8. Demand Control Ventilation (DCV) Systems 
Demand control ventilation is tested on package systems per Standards Section 121 (c)3. 
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NJ.8.1 Packaged Systems DCV Acceptance 

NJ.8.1.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• Carbon dioxide control sensor is factory calibrated (proof required) or field-calibrated 
with an accuracy of no less than 75 ppm. 

• The sensor is located in the room between 1ft and 6 ft above the floor. 

• System controls are wired correctly to ensure proper control of outdoor air damper 
system. 

NJ.8.1.2 Equipment Testing 
Step 1: Simulate a high CO2 load and enable the demand control ventilation by adjusting the 
demand control ventilation controller setpoint below ambient CO2 levels.  Verify and document 
the following: 

• Outdoor air damper modulates opens per Standards to maximum position to satisfy 
outdoor air requirements specified in Section 121(c). 

Step 2: Continue from Step 1 and disable demand control ventilation by adjusting the demand 
control ventilation controller setpoint above ambient CO2 levels.  Verify and document the 
following: 

• Outdoor air damper closes to minimum position. 

NJ.9. Variable Frequency Drive Systems 

NJ.9.1 Supply Fan Variable Flow Controls 

NJ.9.1.1 Construction Inspection 
Prior to Performance Testing, verify and document the following: 

• Discharge static pressure sensor is factory calibrated (proof required) or field-calibrated 
with secondary source. 

• Disable discharge static pressure reset sequences to prevent unwanted interaction while 
performing tests. 

NJ.9.1.2 Equipment Testing 
Step 1: Drive all VAV boxes to achieve design airflow.  Verify and document the following: 

• Witness proper response from supply fan (e.g. VFD ramps up to full speed; inlet vanes 
open full). 

• Supply fan maintains discharge static pressure within +/-10% of setpoint. 

• Measured maximum airflow corresponds to design and/or TAB report within +/-10%. 

• System operation stabilizes within a reasonable amount of time after test procedures are 
initiated (no hunting). 
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Step 2: Drive all VAV boxes to minimum flow or to achieve 30% total design airflow whichever 
is larger.  Verify and document the following: 

• Witness proper response from supply fan (VFD slows fan speed; inlet vanes close). 

• Supply fan maintains discharge static pressure within +/-10% of setpoint. 

• System operation stabilizes within a reasonable amount of time after test procedures are 
initiated (no hunting). 

NJ.10. Hydronic System Controls Acceptance 
Hydronic controls Acceptance Testing will be performed on: 

• Variable Flow Controls 

• Automatic Isolation Controls 

• Supply Water Temperature Reset Controls 

• Water-loop Heat Pump Controls 

• Variable Frequency Drive Control 

NJ.10.1 Variable Flow Controls 

NJ.10.1.1 Construction Inspection 
Prior to Acceptance Testing, verify and document the following: 
 

• Valve and piping arrangements were installed per the design drawings to achieve flow 
reduction requirements. 

• Installed valve and hydronic connection pressure ratings meet. 

• Installed valve actuator torque characteristics meet specifications. 

NJ.10.1.2 Equipment Testing 
Step 1:  Open all control valves.  Verify and document the following: 

• System operation achieves design conditions. 

Step 2:  Initiate closure of control valves.  Verify and document the following: 

• The design pump flow control strategy achieves flow reduction requirements. 

• Ensure all valves operate correctly against the minimum flow system pressure condition. 
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NJ.10.2 Automatic Isolation Controls 

NJ.10.2.1 Construction Inspection 
Prior to Acceptance Testing, verify and document the following: 

• Valve and piping arrangements were installed per the design drawings to achieve 
equipment isolation requirements. 

• Installed valve and hydronic connection pressure ratings meet specifications. 

• Installed valve actuator torque characteristics meet specifications. 

NJ.10.2.2 Equipment Testing 
Step 1:  Open all control valves.  Verify and document the following: 

• System operation achieves design conditions. 

Step 2:  Initiate shut-down sequence on individual pieces of equipment.  Verify and document 
the following: 

• The design control strategy meets isolation requirements automatically upon equipment 
shut-down. 

• Ensure all valves operate correctly at shut-off system pressure conditions. 

NJ.10.3 Supply Water Temperature Reset Controls 

NJ.10.3.1 Construction Inspection 
Prior to Acceptance Testing, verify and document the following: 

• All sensors have been calibrated. 

• Sensor locations are adequate to achieve accurate measurements. 

• Installed sensors comply with specifications. 

NJ.10.3.2 Equipment Testing 
Step 1:  Manually change design control variable to maximum setpoint.  Verify and document 
the following: 

• Chilled or hot water temperature setpoint is reset to appropriate value. 

• Actual supply temperature changes to meet setpoint. 

Step 2:  Manually change design control variable to minimum setpoint.  Verify and document the 
following: 

• Chilled or hot water temperature setpoint is reset to appropriate value. 

• Actual supply temperature changes to meet setpoint. 
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NJ.10.4 Water-loop Heat Pump Controls 

NJ.10.4.1 Construction Inspection 
Prior to Acceptance Testing, verify and document the following: 

• Valves were installed per the design drawings to achieve equipment isolation 
requirements. 

• Installed valve and hydronic connection pressure ratings meet specifications. 

• Installed valve actuator torque characteristics meet specifications. 

• All sensor locations comply with design drawings. 

• All sensors are calibrated. 

• VFD minimum speed setpoint exceeds motor manufacturer’s requirements. 

• VFD minimum speed setpoint should not be set below the pumping energy curve 
inflection point (i.e. combination of pump-motor-VFD efficiency at reduced load may 
cause power requirements to increase upon further reduction in load). 

NJ.10.4.2 Equipment Testing 
Step 1:  Open all control valves.  Verify and document the following: 

• System operation achieves design conditions +/- 5%. 

• VFD operates at 100% speed at full flow conditions. 
 

Step 2:  Initiate shut-down sequence on each individual heat pumps.  Verify and document the 
following: 

• Isolation valves close automatically upon unit shut-down. 

• Ensure all valves operate correctly at shut-off system pressure conditions. 

• Witness proper response from VFD (speed decreases as valves close). 

• System operation stabilizes within 5 minutes after test procedures are initiated (no 
hunting). 

Step 3:  Adjust system operation to achieve 50% flow.  Verify and document the following: 

• VFD input power less than 30% of design. 

Step 4:  Adjust system operation to achieve a flow rate that would result in the VFD operating 
below minimum speed setpoint.  Verify and document the following: 

• Ensure VFD maintains minimum speed setpoint regardless of system flow operating 
point. 
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NJ.10.5 Variable Frequency Drive Controls 

NJ.10.5.1 Construction Inspection 
Prior to Acceptance Testing, verify and document the following: 

• All valves, sensors, and equipment were installed per the design drawings. 

• All installed valves, sensors, and equipment meet specifications. 

• All sensors are calibrated. 

• VFD minimum speed setpoint exceeds motor manufacturer’s requirements. 

• VFD minimum speed setpoint should not be set below the pumping energy curve 
inflection point (i.e. combination of pump-motor-VFD efficiency characteristics at 
reduced load may cause input power to increase upon further reduction in load). 

NJ.10.5.2 Equipment Testing 
Step 1:  Open all control valves.  Verify and document the following: 

• System operation achieves design conditions +/- 5%. 

• VFD operates at 100% speed at full flow conditions. 

Step 2:  Modulate control valves closed.  Verify and document the following: 

• Ensure all valves operate correctly at system operating pressure conditions. 

• Witness proper response from VFD (speed decreases as valves close). 

• System operation stabilizes within 5 minutes after test procedures are initiated (no 
hunting). 

Step 3:  Adjust system operation to achieve 50% flow.  Verify and document the following: 

• VFD input power less than 30% of design. 

Step 4:  Adjust system operation to achieve a flow rate that would result in the VFD operating 
below minimum speed setpoint.  Verify and document the following: 

• Ensure VFD maintains minimum speed setpoint regardless of system flow operating 
point. 
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HERS Field Verification and Diagnostic Testing for 
Duct Sealing  
 
The Building Energy Efficiency Standards for nonresidential, high-rise residential and 
hotel/motel buildings (Sections 144 (k) for newly constructed buildings, 149 (a) 1 and 149 (a) 2 
for additions, and 149 (b) 1 D and 149 (b) 1 E for alterations to existing buildings) contain 
requirements for field verification and diagnostic testing by a certified HERS (Home Energy 
Rating System) rater for duct sealing.  For buildings that have used a measure for compliance 
that requires HERS rater field verification and diagnostic testing, Section 10-103 (e) 2 requires 
that building departments not approve the building until the building department has received a 
Certificate of Field Verification and Diagnostic Testing (CF-4R) that has been signed and dated 
by the HERS rater.  The Commission approves HERS providers, subject to the Commission’s 
HERS regulations, which appear in the California Code of Regulations, Title 20, 1670-1675.   
 
The purpose of this section is to put in one place the regulations directly related to HERS field 
verification and diagnostic testing so that building officials, builders, installing contractors, 
energy consultants, HERS providers and raters and other people who have a role in successful 
compliance for measures requiring HERS field verification and diagnostic testing can easily 
locate the requirements.  This section includes: 
 
• Chapter 7 of the Residential ACM Manual, which provides detailed information for what 

procedures must be followed to complete the field verification process for duct sealing,  
• appendix NG, which provides the protocols that builders, installing contractors and raters 

must use to complete field verification for duct sealing,  
• compliance forms necessary for documenting measures that require field verification and 

diagnostic testing, including the HERS Verification Required features on the Mechanical 
Compliance Summary (MECH-1A), and Mechanical Distribution Summary (MECH-5A).  

• the HERS regulations, which explains the duties of HERS providers, the obligations of raters 
to provide true, accurate and complete reports of field verification findings (Section 1672 (d), 
and rules for avoiding conflicts-of-interest between raters and builders and between raters 
and installing contractors (Section 1673 (i).   

 
Readers should recognize that the Nonresidential Compliance Manual provides further 
clarification of the HERS rater field verification and diagnostic testing process as it relates to 
specific measures (the reader could search for "HERS" or "field verification" to find pertinent 
sections).  The Nonresidential Compliance Manual is on the Commission's website at: 
http://www.energy.ca.gov/2005publications/CEC-400-2005-006/CEC-400-2005-006-CMF.PDF. 
 

 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Duct Efficiency Improvements Including HERS 
Required Field Verification and Diagnostic Testing for 

Duct Sealing 
Note: the fallowing pages are excerpts from the Nonresidential Alternative Calculation 

Method Approval Manual P400-03-004F. 
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7. Duct Efficiency Improvements Including HERS 
Required Field Verification and Diagnostic Testing 
for Duct Sealing 

7.1 Duct Efficiency Improvements  
 
The Commission has approved algorithms and procedures for determining HVAC air 
distribution system (duct) efficiency for non-residential single-zone packaged equipment units 
serving 5000 ft2 or less via ductwork that is installed in buffer spaces or unconditioned areas.. 
Details of the energy efficiency calculations are presented in Appendix NG. 
 
Section 144(k) of the Standards sets a prescriptive requirement for HERS rater diagnostically 
tested and field verified duct sealing for duct systems that meet the following criteria (note this is 
a subset of the duct systems for which the ACM calculations shall be applied): 
 

1. Connected to constant volume, single zone, air conditioners, heat pumps or furnaces, and  

2.  Serving less than 5,000 square feet of floor area; and  

3.  Having more than 25% duct surface area located in one or more of the following spaces: 

A. Outdoors, or 

B. In a space directly under a roof where the U-factor of the roof is greater than the U-
factor of the ceiling, or 

C. In a space directly under a roof with fixed vents or openings to the outside or 
unconditioned spaces, or 

D. In an unconditioned crawlspace; or   

E. In other unconditioned spaces.  

 
This requirement applies to new buildings and to additions.  Section 149(b)1.D sets a 
requirement for HERS rater diagnostically tested and field verified duct sealing for alterations of 
existing buildings where a new duct system is being installed or an existing duct system is being 
replaced for duct systems meeting the same criteria.  Section 149(b)1.E sets a requirement for 
HERS rater diagnostically tested and field verified duct sealing for existing duct systems in duct 
systems meeting the same criteria when the space conditioning system is being installed or 
replaced, including replacement or installation of an air handler, cooling or heating coil, or 
furnace heat exchanger.  Section 124 sets a mandatory minimum duct insulation requirement of 
R-8 for duct systems meeting the same criteria. 
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There are two calculation procedures to determine HVAC system air distribution (duct) 
efficiency using either: 1) default input assumptions, or 2) values based on HERS rater 
diagnostic testing and field verification. Duct efficiencies for heating and cooling shall be 
calculated separately.  The ACM shall require the user to choose values for the following 
parameters to calculate duct efficiencies: duct insulation level and duct leakage level.  
  
For duct systems in new buildings and additions meeting the section 144(k) criteria, the ACM 
shall assume R-8 duct insulation and duct leakage of 8% of fan flow for the standard design.  For 
the proposed design the same R-8 duct insulation value shall be used since that is a mandatory 
requirement. When the documentation author specifies duct sealing, which requires HERS rater 
field verification and diagnostic testing, the proposed design for duct leakage shall be the same 
as the standard design.  If the documentation does not specify duct sealing, the proposed design 
shall be the default value for duct leakage of 36% of fan flow.   
 
For new or replacement duct systems in existing buildings meeting the Section 144(k) criteria, 
the ACM shall assume R-8 duct insulation for the new or replaced ducts, and if the new or 
replaced ducts make up only a portion of the duct system, the ACM shall assume R-4.2 duct 
insulation for the existing ducts. The proposed design shall use the same R-8 duct insulation for 
the new or replaced ducts and the actual installed duct insulation for the existing ducts.  The 
ACM shall assume duct leakage of 17% of fan flow for the standard design for new or 
replacement duct systems, including existing portions of the duct system.  When the 
documentation author specifies duct sealing meeting the requirements of Section 149(b)1.D, 
including HERS rater field verification and diagnostic testing, the proposed design for duct 
leakage shall be the same as the standard design.  If the documentation does not specify duct 
sealing, the proposed design shall be the default value of duct leakage of 36% of fan flow. 
 
For existing duct systems in existing buildings meeting the Section 144(k) criteria, the ACM 
shall assume R-4.2 duct insulation and duct leakage of 17% of fan flow.  The proposed design 
shall assume either R-4.2 duct insulation or the actual installed duct insulation. The ACM shall 
assume duct leakage of 17% of fan flow for the standard design for new or replacement duct 
systems, including existing portions of the duct system.  When the documentation author 
specifies duct sealing meeting the requirements of Section 149(b)1.E, including HERS rater field 
verification and diagnostic testing, the proposed design for duct leakage shall be the same as the 
standard design.  If the documentation does not specify duct sealing, the proposed design shall be 
the default value for duct leakage of 36% of fan flow. 
 
For duct systems for single-zone individual packaged equipment serving 5000 ft2 or less via 
ductwork that is installed in spaces that are not directly conditioned, which do not meet the 
Section 144(k) criteria, the ACM shall assume R4.2 duct insulation for the standard design.  The 
proposed design shall assume either R4.2 or the actual installed duct insulation.  The ACM shall 
assume the default value for duct leakage of 36% of fan flow.  When the documentation author 
specifies duct sealing, including HERS rater field verification and diagnostic testing, the 
proposed design shall assume duct leakage of 8% of fan flow for duct systems in new buildings 
and additions meeting the duct leakage requirements of Section 144(k), and duct leakage of 17% 
for duct systems in existing buildings meeting the duct leakage requirements of Sections 
149(b)1.D or 149(b)1.E.  
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The ACM shall automatically determine whether duct systems are for single-zone individual 
packaged equipment serving 5000 ft2 or less via ductwork that is installed in spaces that are not 
directly conditioned, and whether such duct systems meet the criteria of Section 144(k).  This 
determination shall be made based on inputs required for analyzing other HVAC features or 
inputs created especially to make this determination. The ACM shall automatically use the 
following values from the description of the proposed design when calculating the distribution 
system (duct) efficiency: 

• Number of stories 

• Building Conditioned Floor Area 

• Building Volume 

• Outdoor summer and winter design temperatures for each climate zone 
 
When more than one HVAC system serves the building, the HVAC distribution efficiency is 
determined for each system and is applied to the energy consumption of each system. 
 
Duct sealing shall be listed as HERS Verification Required features on the Performance 
Certificate of Compliance (PERF-1) and the Mechanical Compliance Summary (MECH-1), and 
Mechanical Distribution Summary (MECH-5). Field verification and diagnostic testing 
constitutes “eligibility and installation criteria” for duct sealing. Field verification and diagnostic 
testing of duct sealing shall be described in the Compliance Supplement. 

7.2 California Home Energy Rating Systems 
 
Compliance credit for duct sealing for HVAC systems covered by sections 144(k), 149(b)1.D 
and 149(b)1.E of the Standards requires field verification and diagnostic testing of as-constructed 
duct systems by a certified HERS rater, using the testing procedures in Appendix NG. The 
Commission approves HERS providers, subject to the Commission’s HERS Program 
regulations, which appear in the California Code of Regulations, Title 20, Chapter 4, Article 8, 
Sections 1670-1676).  Approved HERS providers are authorized to certify HERS raters and 
maintain quality control over field verification and diagnostic testing.  When User’s Manual and 
Help System indicates field verification and diagnostic testing of specific energy efficiency 
improvements as a condition for those improvements to qualify for Title 24 compliance credit, 
an approved HERS provider and certified HERS rater shall be used to conduct the field 
verification and diagnostic testing.  HERS providers and raters shall be considered special 
inspectors by building departments, and shall demonstrate competence, to the satisfaction of the 
building official, for the field verifications and diagnostic testing.  The HERS provider and rater 
shall be independent entities from the builder or subcontractor installer of the energy efficiency 
improvements being tested and verified, and shall have no financial interest in the installation of 
the improvements.  Third-party quality control programs approved by the Commission may 
serve the function of HERS raters for field verification and diagnostic testing purposes as 
specified in Section 7.6. 
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7.3 Summary of Documentation and Communication 

The documentation and communication process for duct sealing field verification and diagnostic 
testing is summarized below.  The subsequent sections of this chapter contain additional 
information. 

• The documentation author and the principal mechanical designer shall complete the 
compliance documents, including the MECH-1 for the building.  

• The documentation author or the principal mechanical designer shall provide a signed 
Certificate of Compliance (MECH-1) to the builder, which indicates that duct sealing with 
HERS rater diagnostic testing and field verification is required for compliance.  The builder 
or principal mechanical designer shall make arrangements for the services of a certified 
HERS rater prior to installation of the duct system, so that once the installation is complete 
the HERS rater has ample time to complete the field verification and diagnostic testing 
without delaying final approval of occupancy by the building department. 

• The builder’s subcontractor installs the duct systems which require field verification and 
diagnostic testing, as specified by Section 7.1. The builder or builder’s installer shall 
complete diagnostic testing and the procedures specified in Section 7.5. When the installation 
is complete, the builder or the builder’s subcontractor shall complete the installer’s portion of 
the MECH-5, Mechanical Distribution Summary, and keep it at the building site for review 
by the building department. The builder also shall provide a copy of the completed installer’s 
portion of the MECH-5 to the HERS rater.  

• The HERS rater shall complete the field verification and diagnostic testing as specified in 
Section 7.1, completes the HERS rater’s portion of the MECH-5, and provides a signed 
MECH-5 to the HERS provider, builder and building department.  The building department 
shall not approve a building with individual single zone package space conditioning 
equipment unit for occupancy until the building department has received a MECH-5 that has 
been signed by the certified HERS rater.  

7.4 Installation Certification 

When compliance includes duct sealing, builder employees or subcontractors shall complete 
diagnostic testing, and certify on the installer’s portion of the (MECH-5) the diagnostic test 
results and that the work meets the requirements for compliance credit. 
Installer certifications are required for each and every building, and for every single zone 
package space conditioning equipment unit in the building that requires duct sealing with HERS 
rater field verification and diagnostic testing, if more than one such space conditioning 
equipment unit is installed in the building.   

7.5 Field Verification and Diagnostic Testing Procedures 

At the builder’s option, HERS field verification and diagnostic testing shall be completed either 
for each single zone package space conditioning equipment unit in the building or for a sample 
of all of the units that are installed in the building. Field verification and diagnostic testing for 
compliance credit for duct sealing shall use the diagnostic duct leakage from fan pressurization 
of ducts in ACM Appendix NG. 
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The builder shall provide the HERS provider a copy of the MECH-5 containing the installer 
certifications required in Section 7.5.  Prior to completing field verification and diagnostic 
testing, the HERS rater shall first verify that the installation certifications have been completed.   
If the builder chooses the sampling option, the procedures described in this section shall be 
followed.  Sampling procedures described in this section shall be included in the Compliance 
Supplement. 

7.5.1 Initial Field Verification and Testing 

The HERS rater shall diagnostically test and field verify the first individual single zone package 
space conditioning equipment unit of each building. This initial testing allows the builder to 
identify and correct any potential duct installation and sealing flaws or practices before other 
units are installed.  If field verification and diagnostic testing determine that the requirements for 
compliance are met, the HERS rater shall provide a signed and dated MECH-5 to the builder, the 
HERS provider, and the building department. 

7.5.2 Sample Field Verification and Testing  

After the initial testing is completed, the builder shall identify a group of up to seven individual 
single zone package space conditioning equipment units in the building from which a sample 
will be selected for testing, and notify the HERS provider.  

The builder may remove units from the group by notifying the HERS provider.  Removed units 
which are installed shall either be field verified and diagnostically tested individually or shall be 
included in a subsequent group for sampling. 

The HERS rater shall select a minimum of one unit out of the group for diagnostic testing and 
field verification.  When several units are ready for testing at the same time, the HERS rater shall 
randomly select the unit to be tested.  The HERS rater shall diagnostically test and field verify 
the unit selected by the HERS rater.   

If field verification and diagnostic testing determines that the requirements for compliance are 
met, the HERS rater shall provide a signed and dated MECH-5 to the builder, the HERS 
provider, and the building department.  The MECH-5 shall report the successful diagnostic 
testing results and conclusions regarding compliance for the tested unit.  The HERS rater shall 
also provide a signed and dated MECH-5 to the builder, the HERS provider, and the building 
department for up to six additional units in the group.  The MECH-5 shall not be provided for 
units that have not yet been installed and sealed. 

Whenever the builder changes subcontractors who are responsible for installation of the space 
conditioning equipment units, the builder shall notify the HERS rater of any subcontractors who 
have changed, and terminate sampling for the identified group.  All units requiring HERS rater 
field verification and diagnostic testing for compliance that were installed by previous 
subcontractors or were subject to field verification and diagnostic testing under the supervision 
of a previous HERS provider, for which the builder does not have a completed MECH-1, shall 
either be individually tested or included in a separate group for sampling.  Individual single zone 
package space conditioning equipment units that are subject to the requirements of Section 
144(k) with installations completed by new subcontractors shall either be individually tested or 
shall be included in a new sampling group following a new Initial Field Verification and Testing. 
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The HERS rater shall not notify the builder when sample testing will occur prior to the 
completion of the work that is to be tested.  After the HERS rater notifies the builder when 
testing will occur, the builder shall not do additional work on the features being tested. 

7.5.3 Re-sampling, Full Testing and Corrective Action 

When a failure is encountered during sample testing, the HERS rater shall conduct re-sampling 
to assess whether that failure is unique or the rest of the units are likely to have similar failings.  
The HERS rater shall select for re-sampling one of the up to six untested units in the group.   

If testing in the units in the re-sample confirms that the requirements for compliance credit are 
met, then the unit with the failure shall not be considered an indication of failure in the other 
units in the group.  The HERS rater shall provide a signed and dated MECH-5 to the builder, the 
HERS provider, and the building department for up to six additional units in the group, including 
the unit in the re-sample.  The builder shall take corrective action for the unit with the failure, 
and then the HERS rater shall retest that unit to verify compliance and issue a signed and dated 
to the builder.   

If field verification and testing in the re-sample results in a second failure, the builder shall take 
corrective action in all space conditioning units in the group that have not been tested.  In cases 
where corrective action would require destruction of building components, the builder may 
choose to reanalyze compliance and choose different measures that will achieve compliance.  In 
this case a new Certificate of Compliance (MEC-1) shall be completed and submitted to the 
HERS provider, HERS rater and building department. The HERS rater shall conduct field 
verification and diagnostic testing for each of these space conditioning units to verify that 
problems have been corrected and that the requirements for compliance have been met, and shall 
report to the HERS provider, the builder, and the building department.   

The HERS provider shall file a report with the building department explaining all action taken 
(including field verification, testing, and corrective action,) to bring into compliance units for 
which full testing has been required.  If corrective action requires work not specifically exempted 
by Section 112 of the CMC or Section 106 of the CBC, the builder shall obtain a permit from the 
building department prior to commencement of any of the work. 

If additional units in the group are completed during the time required to correct, field verify and 
test the previously installed units in the group, the rater shall individually field verify and 
diagnostically test those additional units to confirm that the requirements for compliance credit 
are met.   

Corrections shall not be made to a sampled or re-sampled unit to avoid a failure.  If corrections 
are made to a sampled or re-sampled unit to avoid a failure, corrections, field verification and 
testing shall be performed on 100% of the individual single zone package space conditioning 
equipment units in the group. 

7.6 Third Party Quality Control Programs 

The Commission may approve third-party quality control programs that serve the function of 
HERS raters for diagnostic testing and field verification purposes.  The third-party quality 
control program shall provide training to installers regarding compliance requirements for 
measures for which diagnostic testing and field verification is required.  The third-party quality 
control program shall collect data from participating installers for each installation completed for 
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compliance credit, complete data checking analysis to evaluate the validity and accuracy of the 
data to independently determine whether compliance has been achieved, provide direction to the 
installer to retest and correct problems when data checking determines that compliance has not 
been achieved, require resubmission of data when retesting and correction is directed, and 
maintain a database of all data submitted by installers in a format that is acceptable to the 
Commission and available to the Commission upon request.  The data that is collected by the 
third-party quality control program shall be more detailed than the data required for showing 
compliance with the Standards, shall provide an independent check on the validity and accuracy 
of the installer’s claim that compliance has been achieved, and shall not be alterable by the 
installer to indicate that compliance has been achieved when in fact compliance has not been 
achieved. 

The third-party quality control program shall also obtain the services of a HERS rater to conduct 
independent field verifications, completing all of the responsibilities of a HERS rater as specified 
in this chapter with the exception that sampling shall be completed for a group of up to thirty 
space conditioning units with a minimum sample of one out of every 30 sequentially completed 
units from the group.  The HERS rater shall be an independent entity from the third-party quality 
control program.  Re-sampling, full testing and corrective action shall be completed as specified 
in Section 7.5.3 with the exception that re-sampling shall be completed for a minimum of one out 
of every 30 units from the group.   

The third-party quality control program shall meet all of the requirements of a HERS rater 
specified in the Commission’s HERS Program regulations (California Code of Regulations, Title 
20, Division 2, Chapter 4, Article 8, Sections 1670 -1675), including the requirement to be an 
independent entity from the builder and the HERS rater that provides independent field 
verifications, subcontractor installer as specified by Section 1673(i).  A third-party quality 
control program may have business relationships with installers participating in the program to 
advocate or promote the program and an installer’s participation in the program, and to advocate 
or promote products that the third-party quality control program sells to installers as part of the 
program. 

Prior to approval by the Commission, the third-party quality control program shall provide a 
detailed explanation to the Commission of 1) the data that is to be collected from the installers, 
2) the data checking process that will be used to evaluate the validity and accuracy of the data, 3) 
the justification for why this data checking process will provide strong assurance that the 
installation actually complies, and 4) the format for the database that will be maintained and 
provided to the Commission upon request.  The third-party quality control program may apply 
for a confidential designation of this information as specified in the Commission’s 
Administrative Regulations (California Code of Regulations, Title 20, Division 2, Chapter 7, 
Article 2, Section 2505).  The third-party quality control program shall also provide a detailed 
explanation of the training that will be provided to installers, and the procedures that it will 
follow to complete independent field verifications.   

The third-party quality control program shall be considered for approval as part of the rating 
system of a HERS provider, which is certified as specified in the Commission’s HERS Program 
regulations, Section 1674.  A third-party quality control program can be added to the rating 
system through the re-certification of a certified HERS provider as specified by Section 1674(d). 
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7.7 Sampling for Additions or Alterations 

When compliance for an addition or alteration requires diagnostic testing and field verification, 
the building permit applicant may choose for the testing and field verification to be completed 
for the permitted space alone or as part of a sample of space conditioning units for which the 
same installing company has completed work that requires testing and field verification for 
compliance.  The building permit applicant shall complete the applicable portions of a MECH-1.  
The HERS provider shall define the group for sampling purposes as all units where the building 
permit applicant has chosen to have testing and field verification completed as part of a sample 
for the same installing company.  The group shall be no larger than seven.  The installing 
company may request a smaller group for sampling.  Whenever the HERS rater for an installing 
company is changed, a new group shall be established.  Initial field verification and testing shall 
be completed for the first unit in each group.  Re-sampling, full testing and corrective action 
shall be completed if necessary as specified by Section 7.5.3.   

Field verification and diagnostic testing may be completed by an approved third-party quality 
control program as specified in Section 7.6.  The group for sampling purposes shall be no larger 
than 30 when a third-party quality control program is used.  The third-party quality control 
program may define the group instead of the provider.  When a third-party quality control 
program is used, the MECH-5 shall document that data checking has indicated that the unit 
complies.  The building official may approve compliance based on the MECH-5 where data 
checking has indicated that the unit complies, on the condition that if sampling indicates that re-
sampling, full testing, and corrective action is necessary, such work shall be completed. 

7.8 Summary of Responsibilities 

This section summarizes responsibilities described previously in this chapter and organizes them 
by the responsible party. 

7.8.1 Builder 

The builder shall make arrangements for the services of a certified HERS rater prior to 
installation of the duct systems, so that once the installation is complete the HERS rater has 
ample time to complete the field verification and diagnostic testing without delaying final 
approval of occupancy by the building department. 

Builder employees or subcontractors responsible for completing diagnostic testing, as specified 
in Section 7.5 shall certify the diagnostic testing results and that the work meets the requirements 
for compliance credit on the installer’s portion of the MECH-5.   

If the builder chooses to have HERS rater field verification and diagnostic testing completed 
through sampling, the builder shall identify for the HERS provider the group of space 
conditioning units to be included in the sample.  The builder shall provide the HERS provider a 
copy of the MECH-5 with the installer’s portion signed by the builder employees or sub-
contractors, certifying that diagnostic testing and installation meet the requirements for 
compliance credit.   

The builder shall provide a MECH-5 signed and dated by the HERS rater to the building official 
in conjunction with requests for final inspection for each individual single zone package space 
conditioning equipment unit. 
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7.8.2 HERS Provider and Rater 

The HERS provider shall maintain a list of the space conditioning units in the group from which 
sampling is drawn, the units selected for sampling, the units sampled and the results of the 
sampling, the units selected for re-sampling, the units that have been tested and verified as a 
result of re-sampling, the corrective action taken, and copies of all MECH-5 forms for a period 
of five years.   

The HERS rater providing the diagnostic testing and verification shall sign and date a MECH-5 
certifying that he/she has verified that the requirements for compliance credit have been met.  A 
MECH-5 shall be provided for the tested space conditioning unit and each of up to six other units 
from the group for which compliance is verified based on the results of the sample.  The HERS 
rater shall provide copies of the signed MECH-5 to the builder, the HERS provider, and the 
building department.   

The HERS rater shall identify on the MECH-5 if the space conditioning unit has been tested or if 
it was an untested unit approved as part of sample testing.  The HERS rater shall not sign a 
MECH-5 for a building with a space conditioning unit that does not have the installer’s portion 
of the MECH-5 signed by the installer as required in Section 7.5. 

If field verification and testing on a sampled space conditioning unit identifies a failure to meet 
the requirements for compliance credit, the HERS rater shall report to the HERS provider, the 
builder, and the building department that re-sampling will be required.   

If re-sampling identifies another failure, the HERS rater shall report to the HERS provider, the 
builder, and the building department that corrective action and diagnostic testing and field 
verification will be required for all the untested space conditioning units in the group.  This 
report shall identify each space conditioning unit that shall be fully tested and corrected.   

The HERS provider shall also report to the builder once diagnostic testing and field verification 
has shown that the failures have been corrected for all of the space conditioning units.   

When individual space conditioning unit testing and verification confirms that the requirements 
for compliance have been met, the HERS rater shall provide a signed and dated MECH-5 for 
each space conditioning unit in the group.  

The HERS provider shall file a report with the building department explaining all action taken 
(including field verification, testing, and corrective actions) to bring into compliance space 
conditioning units for which full testing has been required. 

7.8.3 Third-Party Quality Control Program 

An approved third-party quality control program shall: 

• Provide training to installers regarding compliance requirements for measures for which 
diagnostic testing and field verification is required,  

• Collect data from participating installers for each installation completed for compliance 
credit,  

• Complete data checking analysis to evaluate the validity and accuracy of the data to 
independently determine whether compliance has been achieved,  
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• Provide direction to the installer to retest and correct problems when data checking 
determines that compliance has not been achieved,  

• Require resubmission of data when retesting and correction is directed, and  

• Maintain a database of all data submitted in a format that is acceptable to the Commission 
and available to the Commission upon request.   

The third-party quality control program shall obtain the services of an independent HERS rater to 
conduct independent field verifications, completing all of the responsibilities of a HERS rater as 
specified in this Chapter with the exception that sampling shall be completed for a group of up to 
30 space conditioning units, and sampling and re-sampling shall be completed for a minimum of 
one out of every 30 sequentially completed units from the group.   

7.8.4 Building Department 

When the Certificate of Compliance (MECH-1) indicates duct sealing requiring HERS 
diagnostic testing and field verification for compliance, the building department shall verify that 
the Documentation Author has notified the HERS provider before accepting the MECH-1. 
The building department at its discretion may require independent testing and field verification 
to be scheduled so that it can be completed in conjunction with the building department’s 
required inspections, and/or observe the diagnostic testing and field verification performed by 
builder employees or subcontractors and the certified HERS rater in conjunction with the 
building department’s required inspections to corroborate the results documented in installer 
certifications, and HERS rater field verifications on the MECH-5.   
For space conditioning units that have used a compliance alternative that requires field 
verification and diagnostic testing, the building department shall not approve a building for 
occupancy until the building department has received a MECH-5 that has been signed and dated 
by the HERS rater. 
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NONRESIDENTIAL ACM MANUAL APPENDIX NG 

Appendix NG - Standard Procedure for Determining 
the Energy Efficiencies of Single-Zone Nonresidential 
Air Distribution Systems in Buffer Spaces or Outdoors 

NG.1 Purpose and Scope 
ACM NG contains procedures for measuring the air leakage in single zone, nonresidential air 
distribution systems and for calculating the annual and hourly duct system efficiency for energy 
calculations.  The methods described here apply to single zone, constant volume heating and air 
conditioning systems serving zones with 5000 ft2 of floor area or less, with duct systems located 
in unconditioned or semi-conditioned buffer spaces or outdoors.  These calculations apply to new 
buildings or new air conditioning systems applied to existing buildings. 

NG.2 Definitions 

aerosol sealant closure system:  A method of sealing leaks by blowing aerosolized sealant 
particles into the duct system which must include minute-by-minute documentation of the 
sealing process.  

buffer space:  an unconditioned or indirectly conditioned space located between a ceiling and the 
roof. 

cool roof:  a roofing material with high thermal emittance and high solar reflectance, or lower 
thermal emittance and exceptionally high solar reflectance as specified in Standards § 118 (i) that 
reduces heat gain through the roof. 

delivery effectiveness:  The ratio of the thermal energy delivered to the conditioned space and 
the thermal energy entering the distribution system at the equipment heat exchanger. 

distribution system efficiency:  The ratio of the thermal energy consumed by the equipment with 
the distribution system to the energy consumed if the distribution system had no losses or impact 
on the equipment or building loads.  

equipment efficiency:  The ratio between the thermal energy entering the distribution system at 
the equipment heat exchanger and the energy being consumed by the equipment. 

equipment factor :  Fequip is the ratio of  the equipment efficiency including the effects of the 
distribution system to the equipment efficiency of the equipment in isolation. 

fan flowmeter device:  A device used to measure air flow rates under a range of test pressure 
differences. 
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floor area:  The floor area of enclosed conditioned space on all floors of a building, as measured 
at the floor level of the exterior surfaces enclosing the conditioned space. 

Flow capture hood:  A device used to capture and measure the airflow at a register. 

load factor : Fload is the ratio of the building energy load without including distribution effects to 
the load including distribution system effects. 

pressure pan : a device used to seal individual forced air system registers and to measure the 
static pressure from the register.  

recovery factor : Frecov is the fraction of energy lost from the distribution system that enters the 
conditioned space. 

thermal regain:  The fraction of delivery system losses that are returned to the building. 

NG.3 Nomenclature  

ar  =  duct leakage factor (1-return leakage) for return ducts 

as = duct leakage factor (1-supply leakage) for supply ducts 

Aduct,buffer = total supply plus return duct area in buffer space, ft2 

Aduct,outdoor = total supply plus return duct area located outdoors, ft2 

Aduct,n = total supply plus return duct area in space n, ft2 

Afloor = conditioned floor area of building , ft2 

Ar,buffer = return duct surface area in buffer space, ft2 

Ar,total = total return duct surface area, ft2 

As,buffer = supply duct surface area in buffer space, ft2 

As,total = total supply duct surface area, ft2 

Awalls = area of buffer space exterior walls, ft2 

Aroof = area of buffer space roof, ft2 

Br = conduction fraction for return 

Bs = conduction fraction for supply 

Cp = specific heat of air = 0.24 Btu/(lb⋅°F) 

CDT, C0, CR, CL regression coefficients for hourly model 

DE = delivery effectiveness 

DEseasonal = seasonal delivery effectiveness 

Eequip = rate of energy exchanged between equipment and delivery system, Btu/hour 

Ehr = hourly HVAC system energy input (kW for electricity, therms for gas) 
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Fcycloss = cyclic loss factor 

Fequip = load factor for equipment 

Fleak = fraction of system fan flow that leaks out of supply or return ducts 

Fload = load factor for delivery system 

Frecov = thermal loss recovery factor 

Fregain = thermal regain factor 

ho = outside roof surface convection coefficient, = 3.4 Btu/hr ft2°F 

Ihor = global solar radiation on horizontal surface, Btu/hr ft2 

Kr = return duct surface area coefficient 

Ks = supply duct surface area coefficient 

Nstory = number of stories of the building 

Psp = pressure difference between supply plenum and conditioned space [Pa] 

Ptest = test pressure for duct leakage [Pa]  

Qbuffer = buffer space infiltration rate, cfm 

Qe =  Flow through air handler at 400 cfm/rated ton with rated tons defined by unit scheduled 
capacity at the conditions the unit’s ARI rating standard from Section 112 of the Standard.  
Airflow through heating only furnaces shall be based on a 21.7 cfm/kBtuh rated output capacity. 

Qtotal,25 = total duct leakage at 25 Pascal, cfm 

Rr = thermal resistance of return duct, h ft2 °F/Btu 

Rs = thermal resistance of supply duct, h ft2 °F/Btu 

Tamb,cool = cooling season ambient temperature, °F  

Tamb,heat = heating season ambient temperature, °F 

Tamb,r = ambient temperature for return, °F 

Tamb,s = ambient temperature for supply, °F 

Tin = temperature of indoor air, °F 

Tsolair = sol-air temperature, °F 

Tsp = supply plenum air temperature, °F 

UAc  = UA value for the interface between the conditioned space and the buffer space, Btu/°F 

UAwalls  = UA value for the buffer space exterior walls, Btu/°F 

UAroof  = UA value for the buffer space exterior roof, Btu/°F 

UAc  = UA value for the interface between the conditioned space and the buffer space, Btu/°F 

ZLCc  = zone loss coefficient for the interface between the conditioned space and the buffer 
space, Btu/°F 
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ZLCtotal   = sum of all the zone loss coefficients for the buffer space , Btu/°F 

α = solar absorptivity of roof, = 0.70 for standard roof; 0.45 for cool roof, 0.0 for ducts located 
outdoors  

ΔTe  = temperature rise across heat exchanger, °F 

ΔTr = temperature difference between indoors and the ambient for the return, °F 

ΔTs = temperature difference between indoors and the ambient for the supply, °F 

ΔTsky = reduction of sol-air temperature due to sky radiation, = 6.5°F for standard roof and cool 
roof, 0.0°F for ducts located outdoors, °F. 

hrsol,TΔ  = hourly difference between sol-air and indoor temperatures, °F 

ΔTsol, season = energy weighted seasonal average difference between sol-air and indoor 
temperatures, °F 

ηadj,hr = hourly distribution efficiency adjustment factor 

ηdist,seasonal = seasonal distribution system efficiency 

ηdist,hr = hourly distribution system efficiency 

ρ = density of air = 0.075, lb/ft3 
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NG.4 Air Distribution Diagnostic Measurement and Default Assumptions 

NG.4.1 Instrumentation Specifications 
The instrumentation for the air distribution diagnostic measurements shall conform to the 
following specifications:  

NG.4.1.1 Pressure Measurements 
All pressure measurements shall be measured with measurement systems (i.e. sensor plus data 
acquisition system) having an accuracy of ± 0.2 Pa.  All pressure measurements within the duct 
system shall be made with static pressure probes. 

NG.4.1.2 Duct Leakage Measurements 
The measurement of air flows during duct leakage testing shall have an accuracy of ±3% of 
measured flow using digital gauges. 
All instrumentation used for duct leakage diagnostic measurements shall be calibrated according 
to the manufacturer’s calibration procedure to conform to the above accuracy requirement.  All 
testers performing diagnostic tests shall obtain evidence from the manufacturer that the 
equipment meets the accuracy specifications.  The evidence shall include equipment model, 
serial number, the name and signature of the person of the test laboratory verifying the accuracy, 
and the instrument accuracy. All diagnostic testing equipment is subject to re-calibration when 
the period of the manufacturer’s guaranteed accuracy expires.   

NG.4.2 Apparatus 

NG.4.2.1 Duct Pressurization 
The apparatus for fan pressurization duct leakage measurements shall consist of a duct 
pressurization and flow measurement device meeting the specifications in Section NG.4.1.2. 

NG.4.3 Procedure 
The following sections identify input values for building and HVAC system (including ducts) 
using either default or diagnostic information. 

NG.4.3.1 Building Information and Defaults 
The calculation procedure for determining air distribution efficiencies requires the following 
building information: 

1. climate zone for the building, 

2. conditioned floor area,  

3. number of stories, 

4. areas and U-values of surfaces enclosing space between the roof and a ceiling, and 

5. surface area of ductwork if ducts are located outdoors or in multiple spaces. 
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Using default values rather than diagnostic procedures produce relatively low air distribution-
system efficiencies. Default values shall be obtained from following sections:  

1. the location of the duct system in Section NG.4.3.4, 

2.    the surface area and insulation level of the ducts in Sections NG.4.3.3, NG.4.3.4 and 
NG.4.3.6, 

3. the system fan flow in Section NG.4.3.7, and 

4. the leakage of the duct system in Section NG.4.3.8. 

NG.4.3.2 Diagnostic Input 
Diagnostic inputs are used for the calculation of improved duct efficiency.  The diagnostics 
include observation of various duct characteristics and measurement of duct leakage and system 
fan flows as described in Sections NG.4.3.5 through NG.4.3.8.  These observations and 
measurements replace those assumed as default values.   
The diagnostic procedures include: 

 Measurement of total duct system leakage as described in Section NG.4.3.8. 

 Measurement of duct surface area if ducts are located outdoors or in multiple spaces  as 
described in Section 4.3.3.  

 Observation of the insulation level for the supply (Rs) and return (Rr) ducts outside the 
conditioned space as described in Section NG.4.3.6. 

 Observation of the presence of a cool roof. 

 Observation of the presence of an outdoor air economizer. 

NG.4.3.3 Duct Surface Area 
The supply-side and return-side duct surface areas shall be calculated separately.  If the supply or 
return duct is located in more than onespace, the area of that duct in each space shall be 
calculated separately.  The duct surface area shall be determined using one of the following 
methods.  
NG.4.3.3.1 Default Duct Surface Area  
The default duct surface area for supply and return shall be calculated as follows: 
For supplies: 

      Equation NG-1      floorstotals, A K =A  

 
Where Ks (supply duct surface area coefficient) shall be 0.25 for systems serving the top story 
only, 0.125 for systems serving the top story plus one other, and 0.08 for systems servings three 
or more stories.  
For returns: 
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      Equation NG-2       AK =A floorrtotalr,  

Where Kr (return duct surface area coefficient) shall be 0.15 for systems serving the top story 
only, 0.125 for systems serving the top story plus one other, and 0.08 for systems servings three 
or more stories. 
If ducts are located outdoors, the outdoor duct surface area shall be calculated from the duct 
layout on the plans using measured duct lengths and nominal inside diameters (for round ducts) 
or inside perimeters (for rectangular ducts) of each outdoor duct run in the building that is within 
the scope of the calculation procedure.  When using the default duct area, outdoor supply duct 
surface area shall be less than or equal to the default supply duct surface area; outdoor return 
duct surface area shall be less than or equal to the default return duct surface area.   
The surface area of ducts located in the buffer space between ceilings and roofs shall be 
calculated from: 

      Equation NG-3    outdoorss,totals,buffers, AAA −=  

 

      Equation NG-4    outdoorsr,totalr,bufferr, AAA −=  

 
NG4.3.3.2 Measured Duct Surface Area 
Measured duct surface areas shall be used when the outdoor duct surface area measured from the 
plans is greater than default duct surface area for either supply ducts or return ducts.  If a duct 
system passes through multiple spaces that have different ambient temperature conditions as 
specified in Section 4.3.5, the duct surface area shall be measured for each space individually.  
The duct surface area shall be calculated from measured duct lengths and nominal inside 
diameters (for round ducts) or inside perimeters (for rectangular ducts) of each duct run located 
in buffer spaces or outdoors.  

NG.4.3.4 Duct Location 
Duct systems covered by this procedure are those specified in the Standards § 144(k)3. 

NG.4.3.5 Climate and Duct Ambient Conditions   
Duct ambient temperatures for both heating and cooling shall be obtained from Tables NG-1a to 
NG-1e.  The duct ambient temperatures for the cool roofs from Table NG-1c shall be used for 
ducts located in unconditioned spaces other than attics and outside. Indoor dry-bulb (Tin) 
temperature for cooling is 78oF.  The indoor dry-bulb temperature for heating is 70oF.  



Page NG-8                                                                                      2005 Nonresidential HERS Regulations   
 
 

Standard Procedure for Determining the Energy Efficiencies of Single-Zone Nonresidential Air 
Distribution Systems in Buffer Spaces or Outdoors 

Table NG-1a Assumptions for Duct Ceiling/Roof Space Ambient Temperature, Ceiling Insulation, No roof 
insulation, Non-vented Attic 

Climate 
zone 

Duct Ambient 
Temperature for 
Heating, T amb, 
heat 
 

Duct Ambient 
Temperature for 
Cooling, T amb,, 
cool 
Standard roof 
without 
economizer 

Duct Ambient 
Temperature for 
Cooling, 
T amb,, cool 
Cool roof without 
economizer 

Duct Ambient 
Temperature for 
Cooling, T,amb, 
cool 
Standard roof 
with economizer 

Duct Ambient 
Temperature for 
Cooling, 
T amb,, cool 
Cool roof with 
economizer 

1 47.3 78.0 72.4 81.4 75.3 

2 41.8 93.2 84.8 97.1 88.2 

3 47.8 83.5 77.1 86.6 79.8 

4 43.9 89.1 82.0 92.0 84.5 

5 46.2 83.8 77.5 86.0 79.3 

6 50.8 85.4 79.4 87.3 81.1 

7 49.3 86.8 80.7 88.7 82.3 

8 47.3 91.3 84.2 93.1 85.9 

9 48.7 92.5 85.4 94.4 87.2 

10 45.7 95.9 87.9 98.2 90.0 

11 43.9 95.5 88.1 98.4 90.5 

12 44.2 94.3 86.7 97.3 89.3 

13 43.3 100.9 92.5 103.6 94.9 

14 37.2 99.0 90.6 102.7 93.8 

15 47.2 102.9 95.8 104.3 97.1 

16 37.9 92.0 83.8 96.3 87.5 
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Table NG-1b Default Assumptions for Duct Ceiling/Roof Space Ambient Temperature, Ceiling Insulation, 
No roof insulation, Vented Attic 

Climate 
zone 

Duct Ambient 
Temperature for 
Heating,  
T amb, heat 
 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Standard roof 
without 
economizer 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Cool roof without 
economizer 

Duct Ambient 
Temperature for 
Cooling, T,amb, cool 
Standard roof with 
economizer 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Cool roof with 
economizer 

1 48.6 73.7 69.8 76.7 72.5 

2 43.4 87.9 82.2 91.7 85.7 

3 48.9 79.2 74.8 82.1 77.4 

4 45.1 84.4 79.5 87.1 81.9 

5 47.7 79.7 75.4 81.9 77.3 

6 51.8 81.0 76.8 81.0 78.5 

7 50.6 82.4 78.1 84.1 79.7 

8 48.7 86.4 81.5 88.2 83.2 

9 49.3 88.4 83.4 90.2 85.1 

10 47.1 90.9 85.4 93.2 87.6 

11 44.8 90.9 85.8 93.7 88.3 

12 45.2 89.6 84.4 92.5 87.0 

13 44.5 95.1 89.3 97.7 91.7 

14 38.6 93.7 87.8 97.2 91.0 

15 48.4 98.6 93.7 100.1 95.1 

16 38.7 86.9 81.1 91.1 84.9 
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Table NG-1c Default Assumptions for Duct Ceiling/Roof Space Ambient Temperature, Ceiling Insulation, 
Roof insulation, Non-vented Attic 

Climate 
zone 

Duct Ambient 
Temperature for 
Heating,  
T amb, heat 
 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Standard roof 
without 
economizer 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Cool roof without 
economizer 

Duct Ambient 
Temperature for 
Cooling, T,amb, cool 
Standard roof with 
economizer 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Cool roof with 
economizer 

1 56.4 77.6 74.8 79.9 76.9 

2 54.8 86.9 82.8 89.7 85.4 

3 56.4 81.1 77.9 83.3 79.9 

4 54.6 84.9 81.3 87.0 83.3 

5 56.6 81.3 78.2 82.9 79.6 

6 57.1 83.9 80.1 85.5 81.6 

7 55.7 84.9 81.1 86.5 82.5 

8 54.5 88.0 83.6 89.5 85.0 

9 59.9 83.6 81.6 84.2 82.1 

10 55.9 89.4 85.6 91.2 87.2 

11 53.1 89.7 86.1 91.8 87.9 

12 53.7 88.7 84.8 90.9 86.8 

13 53.6 93.1 89.0 95.2 90.9 

14 48.7 91.9 87.6 94.7 90.1 

15 56.1 95.9 92.3 97.0 93.4 

16 48.5 86.6 82.4 89.6 85.1 
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Table NG-1d Default Assumptions for Duct Ceiling/Roof Space Ambient Temperature, Roof Insulation, No 
Ceiling Insulation, Non-vented Attic 

Climate 
zone 

Duct Ambient 
Temperature for 
Heating,  
T amb, heat 
 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Standard roof 
without 
economizer 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Cool roof without 
economizer 

Duct Ambient 
Temperature for 
Cooling, T,amb, cool 
Standard roof with 
economizer 

Duct Ambient 
Temperature for 
Cooling,  
T amb,, cool 
Cool roof with 
economizer 

1 59.8 78.5 77.3 79.3 78.0 

2 59.0 82.5 80.8 83.5 81.6 

3 60.1 80.0 78.6 80.7 79.3 

4 58.9 81.6 80.1 82.3 80.7 

5 60.0 80.0 78.6 80.6 79.1 

6 60.4 81.2 79.5 81.8 80.0 

7 59.7 81.7 79.9 82.2 80.5 

8 58.8 83.1 81.1 83.7 81.7 

9 59.9 83.6 81.6 84.2 82.1 

10 58.5 83.4 81.8 84.0 82.3 

11 58.5 83.7 82.1 84.3 82.7 

12 58.3 83.2 81.6 83.8 82.1 

13 58.3 85.1 83.3 85.7 83.9 

14 54.5 84.5 82.8 85.4 83.5 

15 58.6 86.1 84.6 86.5 84.9 

16 55.6 82.4 80.7 83.4 81.5 
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Table NG-1e Default Assumptions for Duct Ambient Temperature, Ducts Located Outdoors 

Climate zone Duct Ambient Temperature for 
Heating,  
T amb, heat 
 

Duct Ambient Temperature for 
Cooling,  
T amb,, cool 
Without economizer 

Duct Ambient Temperature for 
Cooling,  
T amb,, cool 
With economizer 

1 47.7 62.7 65.4 

2 42.5 76.0 79.7 

3 47.6 68.5 71.3 

4 43.5 73.3 75.8 

5 47.1 69.5 71.7 

6 50.7 70.0 71.8 

7 50.2 71.6 73.2 

8 48.3 74.6 76.4 

9 47.0 78.1 80.0 

10 46.7 79.9 82.1 

11 42.8 81.3 83.8 

12 43.4 79.4 82.0 

13 43.0 83.2 85.4 

14 36.4 81.8 85.1 

15 48.1 90.7 92.2 

16 35.7 73.5 78.1 

NG.4.3.6 Duct Wall Thermal Resistance 

NG.4.3.6.1 Default Duct Insulation R value 
Default duct wall thermal resistance for new buildings is R-8.0, the mandatory requirement for 
ducts installed in newly constructed buildings, additions and new or replacement ducts installed 
in existing buildings.  Default duct wall thermal resistance for existing ducts in existing buildings 
is R-4.2.  An air film resistance of 0.7 [h ft2 oF/BTU] shall be added to the duct insulation R 
value to account for external and internal film resistance.  
NG.4.3.6.2 Diagnostic Duct Wall Thermal Resistance 
Duct wall thermal resistance shall be determined from the manufacturer’s specification observed 
during diagnostic inspection. If ducts with multiple R values are installed, the lowest duct R 
value shall be used.  If a duct with a higher R value than 8.0 is installed, the R-value shall be 
clearly stated on the building plans and a visual inspection of the ducts must be performed to 
verify the insulation values.   

NG.4.3.7 Total  Fan Flow 
The total fan flow for an air conditioner or a heat pump for all climate zones shall be equal to 
400 cfm/rated ton with rated tons defined by unit scheduled capacity at the conditions the unit’s 
ARI rating standard from Section 112 of the Standard.  Airflow through heating only furnaces 
shall be based on 21.7 cfm/kBtuh rated output capacity. 

NG.4.3.8 Duct Leakage 

NG.4.3.8.1 Duct Leakage Factor for Delivery Effectiveness Calculations 
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Default duct leakage factors for the Proposed Design shall be obtained from Table NG-2, using 
the “not Tested” values. 
Duct leakage factors for the Standard Design shall be obtained from Table NG-2, using the 
appropriate “Tested” value. 
Duct leakage factors shown in Table NG-2 shall be used in calculations of delivery effectiveness. 

Table NG-2 Duct Leakage Factors 

 as = ar = 

Untested duct systems  0.82 

Sealed and tested duct systems in existing buildings, 
   System tested after HVAC equipment and/or duct 
   installation  

0.915 

Sealed and tested new duct systems. 
   System tested after HVAC system installation 

0.96 

NG.4.3.8.2 Diagnostic Duct Leakage 
Diagnostic duct leakage measurement is used by installers and raters to verify that total leakage 
meets the criteria for any sealed duct system specified in the compliance documents. Table NG-3 
shows the leakage criteria and test procedures that may be used to demonstrate compliance.  In 
addition to the minimum tests shown, existing duct systems may be tested to show they comply 
with the criteria for new duct systems.  

Table NG-3 Duct Leakage Tests  

Case User and Application 
Leakage criteria, % of total 
fan flow Procedure 

Sealed and tested new duct systems Installer Testing  
HERS Rater Testing 

6% NG 4.3.8.2.1 

Sealed and tested altered existing 
duct systems 

Installer Testing 
HERS Rater Testing 

15% Total Duct Leakage NG 4.3.8.2.1 

 Installer Testing and 
Inspection 

HERS Rater Testing and 
Verification 

60% Reduction in Leakage 
and Visual Inspection  

NG 4.3.8.2.2 
RC4.3.6 and 

RC4.3.7 

 Installer Testing and 
Inspection 

HERS Rater Testing and 
Verification 

Fails Leakage Test but All 
Accessible Ducts are Sealed 

And Visual Inspection  

NG 4.3.8.2.3 
RC4.3.6 and 

RC4.3.7 

 
NG.4.3.8.2.1 Total Duct Leakage Test from Fan Pressurization of Ducts 
The objective of this procedure is for an installer to determine or a rater to verify the total 
leakage of a new or altered duct system.  The total duct leakage shall be determined by 
pressurizing both the supply and return ducts to 25 Pascals with all ceiling diffusers/grilles and 
HVAC equipment installed.  When existing ducts are to be altered, this test shall be performed 
prior to and after duct sealing. The following procedure shall be used for the fan pressurization 
tests: 

1.   Verify that the air handler, supply and return plenums and all the connectors, transition 
pieces, duct boots and registers are installed.  The entire system shall be included in the test.  
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2. For newly installed or altered ducts, verify that cloth backed rubber adhesive duct tape has 
not been used. 

3 Seal all the supply and return registers, except for one return register or the system fan 
access. Verify that all outside air dampers and /or economizers are sealed prior to 
pressurizing the system.   

4.   Attach the fan flowmeter device to the duct system at the unsealed register or access door. 

5.  Install a static pressure probe at a supply. 

6.   Adjust the fan flowmeter to produce a 25 Pascal (0.1 in water) pressure difference between 
the supply duct and the outside or the building space with the entry door open to the outside. 

7.   Record the flow through the flowmeter (Qtotal,25) - this is the total duct leakage flow at 25 
Pascal’s. 

8.   Divide the leakage flow by the total fan flow and convert to a percentage.  If the leakage flow 
percentage is less than 6% for new duct systems or less than 15% for altered duct systems, 
the system passes. 

Duct systems that have passed this total leakage test will be sampled by a HERS rater to show 
compliance. 
NG 4.3.8.2.2  Leakage Improvement from Fan Pressurization of Ducts 
For altered existing duct systems which have a higher leakage percentage than the Total Duct 
leakage criteria in Section NG 4.3.8.2.1, the objective of this test is to show that the original 
leakage is reduced through duct sealing as specified in Table NG-3.   The following procedure 
shall be used:. 

1. Use the procedure in NG 4.3.8.2.1 to measure the leakage before commencing duct sealing. 

2. After sealing is complete use the same procedure to measure the leakage after duct sealing. 

3. Subtract the sealed leakage from the original leakage and divide the remainder by the original 
leakage.  If the leakage reduction is 60% or greater of the original leakage, the system passes. 

4. Complete the Visual Inspection specified in NG 4.3.8.2.4.  

Duct systems that have passed this leakage reduction test and the visual inspection test will be 
sampled by a HERS rater to show compliance. 

NG 4.3.8.2.3  Sealing of All Accessible Leaks 
For altered existing duct systems that do not pass the Total Leakage test (NG 4.3.8.2.1), the 
objective of this test is to show that all accessible leaks are sealed and that excessively damaged 
ducts have been replaced.  The following procedure shall be used: 

1. Complete each of the leakage tests 

2.   Complete the Visual Inspection as specified in NG 4.3.8.2.4. 
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All duct systems that could not pass either the total leakage test or the leakage improvement test 
will be tested by a HERS rater to show compliance.  This is a sampling rate of 100%. 
NG 4.3.8.2.4 Visual Inspection of Accessible Duct Sealing 
For altered existing duct systems that fail to be sealed to 15% of total fan flow, the objective of 
this inspection is to confirm that all accessible leaks have been sealed and that excessively 
damaged ducts have been replaced.  The following procedure shall be used: 

1.  Visually inspect to verify that the following locations have been sealed:  

• Connections to plenums and other connections to the forced air unit 

• Refrigerant line and other penetrations into the forced air unit 

• Air handler door panel (do not use permanent sealing material, metal tape is acceptable) 

• Register boots sealed to surrounding material 

• Connections between lengths of duct, as well as connections to takeoffs, wyes, tees, and 
splitter boxes.  

2.  Visually inspect to verify that portions of the duct system that are excessively damaged have 
been replaced. Ducts that are considered to be excessively damaged are:  

• Flex ducts with the vapor barrier split or cracked with a total linear split or crack length 
greater than 12 inches   

• Crushed ducts where cross-sectional area is reduced by 30% or more 

• Metal ducts with rust or corrosion resulting in leaks greater than 2 inches in any 
dimension 

• Ducts that have been subject to animal infestation resulting in leaks greater than 2 inches 
in any dimension 

NG 4.3.8.4 Labeling requirements for tested systems 

A sticker shall be affixed to the exterior surface of the air handler access door with the following 
text in 14 point font:  

"The leakage of the air distribution ducts was found to be        CFM @ 25 Pascals or ___% of 
total fan flow. 

This system (check one): 

� Has a leakage rate that is equal to or lower than the prescriptive requirement of 6% leakage 
for new duct systems or 15% leakage for alterations to existing systems.  It meets the prescriptive 
requirements of California Title 24 Energy Efficiency Standards. 

 � Has a leakage rate higher than 6% leakage for new duct systems or 15% leakage for altered 
existing systems. It does NOT meet the meet or exceed the prescriptive requirements of the Title 
24 standards.  However, all accessible ducts were sealed. 

Signed: ___________________ 

Print name: _____________________ 

Print Company Name:____________________ 
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Print Contractor License No:_________________ 

Print Contractor Phone No:__________________ 
 
Do not remove sticker" 

NG.4.4 Delivery Effectiveness (DE) Calculations 
Seasonal delivery effectiveness shall be calculated using the seasonal design temperatures from 
Table NG-1. 

NG.4.4.1 Calculation of Duct Zone Temperatures 
The temperatures of the duct zones outside the conditioned space are determined in Section 
NG.4.3.5 for seasonal conditions for both heating and cooling.   
For heating: 

      Equation NG-5    heatTamb,rTamb,sTamb, ==  

For cooling: 

      Equation NG-6    coolTamb,rTamb,sTamb, ==  

Where: 
Tamb,heat and Tamb,cool are determined from values in Table NG.4.1. 
If the ducts are not all in the same location, the duct ambient temperature for use in the delivery 
effectiveness and distribution system efficiency calculations shall be determined using an area 
weighted average of the duct ambient temperatures for heating and cooling: 

      Equation NG-7    
outdoorsduct,bufferduct,

outdoors heat, amboutdoorsduct,bufferheat, ambbufferduct,
heatamb, AA

TA  TA
 T

+

×+×
=   

 

      Equation NG-8    
outdoorsduct,bufferduct,

outdoors cool, amboutdoorsduct,buffercool, ambbufferduct,
coolamb, AA

TA  TA
 T

+
×+×

=   

where the buffer space ambient temperature shall correspond to the location yielding the lowest 
seasonal delivery effectiveness.   
Alternatively, the duct ambient temperature for use in the delivery effectiveness and distribution 
system efficiency calculations can be determined using an area weighted average of the duct 
zone temperatures for heating and cooling in all spaces: 

      Equation NG-9   
nduct,duct,2duct,1

n heat, ambn2 heat, amb,2duct,heat,1 ambduct,1
heatamb, A...AA

  TA... TATA
 T

+++

×++×+×
=  
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      Equation NG-10
nduct,duct,2duct,1

n cool, ambn2 cool, amb,2duct,cool,1 ambduct,1
coolamb, A...AA

  TA... TATA
 T

+++

×++×+×
=   

NG.4.4.2 Seasonal Delivery Effectiveness (DE) 
The supply and return conduction fractions, Bs and Br, shall be calculated as follows: 

      Equation NG-11  
R Q1.08

A-exp = B
se

outs,
s ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
 

 

      Equation NG-12   
R Q 1.08

A-exp = B
re

outr,
r ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
 

    
The temperature difference across the heat exchanger in the following equation is used: 
 for heating: 

      Equation NG-13  Δ Te = 55 

for cooling: 

      Equation NG-14 Δ Te = -20 

The temperature difference between the building conditioned space and the ambient temperature 
surrounding the supply, Δ Ts,  and return, Δ Tr , shall be calculated using the indoor and the duct 
ambient temperatures. 

      Equation NG-15 Δ Ts = Tin - Tamb,s 

      Equation NG-16 Δ Tr = Tin - Tamb,r 

 
The seasonal delivery effectiveness for heating or cooling systems shall be calculated using: 

      Equation NG-17 
e

s
ss

e

r
rrssssseasonal T

T)B(1a
T
T)aB(1Ba-Ba=DE

Δ
Δ

−−
Δ
Δ

−  

NG.4.5 Seasonal Distribution System Efficiency 
Seasonal distribution system efficiency shall be calculated using delivery effectiveness, 
equipment, load, and recovery factors calculated for seasonal conditions.  
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NG.4.5.1 Equipment Efficiency Factor (Fequip)  
Fequip is 1.   

NG.4.5.2 Thermal Regain (Fregain) 
The reduction in building load due to regain of duct losses shall be calculated using the thermal 
regain factor.   

      Equation NG-18 
total

c
regain ZLC

ZLCF =  

where: 

      Equation NG-19 CpaQUAZLC recc ρ)1(60 −+=  

 

      Equation NG-20 CpaQCpQUAZLC rebuffer
esurfacesbufferspac

total ρρ )1(60 −++= ∑    

      Equation NG-21 UAbuffer spaces surfaces = UAc + UA walls + UAroof 

 

      Equation NG-22 Qbuffer = 0.038(60)Awallsρcp  for non-vented buffer spaces 

      Equation NG-23 Qbuffer = 0.25(60)Aroofρcp for -vented buffer spaces 

 
Thermal regain for ducts located outdoors shall be equal to 0.0.  If the ducts are not all in the 
same location, the regain shall be determined using an area weighted average of the regain for 
heating and cooling: 

      Equation NG-24 
nduct,duct,2duct,1

n regain,nduct, regain,2duct,2 regain,1duct,1
regain A...AA

 FA...FAFA
 F

+++

×++×+×
=   

NG.4.5.3 Recovery Factor (Frecov) 
The recovery factor, Frecov, is calculated based on the thermal regain factor, Fregain,  and the duct 
losses without return leakage.   

      Equation NG-25 

⎟
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NG.4.5.4 Seasonal Distribution System Efficiency 
The seasonal distribution system efficiency shall be calculated using the seasonal delivery 
effectiveness from section NG.4.4.2, the equipment efficiency factor from section NG.4.5.1, and 
the recovery factor from section NG.4.5.3. Note that DEseasonal, Fequip, Frecov must be calculated 
separately for cooling and heating conditions.  Distribution system efficiency shall be determined 
using the following equation: 

      Equation NG-26 F  F DE  = recovequipseasonalseasonaldist, 98.0η  

where 0.98 accounts for the energy losses from heating and cooling the duct thermal mass.  

NG.4.6 Hourly Distribution System Efficiency 
The hourly duct efficiency shall be calculated for each hour using the following equation:  

      Equation NG-27 
hradj

seasonaldist

,

,
hrdist, η

η
η =  , ηdist,hr ≤1 

where the hourly efficiency is calculated from the seasonal efficiency and an hourly efficiency 
adjustment factor.  The hourly distribution efficiency shall be less than or equal to 1.0.  The 
hourly duct efficiency adjustment factor shall be calculated from the following equation: 

      Equation NG-28 ( )seasonsol,hrsol,DT, ΔTTC  1 −Δ×+=hradjη  

where the hourly efficiency adjustment factor is calculated from the difference between the 
hourly roof sol-air temperature and the hourly indoor temperature; the difference between the 
seasonal average difference between the roof sol-air temperature and the indoor temperature; and 
a constant derived from regression analysis.   
 
The hourly difference between the roof sol-air temperature and the indoor temperature shall be 
calculated from the following equation: 

      Equation NG-29 hrin,hrsolair,hrsol, T-TT =Δ    

The seasonal difference between the roof sol-air temperature and the indoor temperature shall be 
a load-weighted average of the hourly roof sol-air temperature and the indoor temperature, and 
shall be calculated from the following equation: 
 

      Equation NG-30 
∑

∑ −
=

season
hr

hrhrin,hrolair,s

seasonsol, E

)ET(T
ΔT season   

The hourly roof sol-air temperature is a function of the hourly ambient temperature, hourly 
horizontal solar radiation and the roof surface absorptance; and shall be calculated from the 
following equation: 
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      Equation NG-31 skyhrhor,
o

hramb,hrsolair, ΔTI
h
α  TT −⎟⎟
⎠
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⎛
+=   

 
The hourly efficiency adjustment factor regression coefficient shall be calculated from the 
following equation: 

      Equation NG-32 25,0 totalL
s

R
DT QCR

CCC ++= ; CDT,cooling  ≥ 0.0; CDT,heating  ≤ 0.0 

where coefficients Co, CR, and CL shall be taken from Table NG-3 according to the season 
(heating or cooling), and the roof type for ducts in the buffer space (Standard or Cool roof) or 
duct location  (if outdoors).  The calculated value of CDT for cooling shall be greater than or 
equal to zero, and the calculated value of CDT for heating shall be less than or equal to zero. 

NG.4.6.3 Hourly Efficiency Adjustment Regression Coefficients  

Table NG-4 Coefficients  

  Cooling   Heating  

 Standard roof Cool roof Outdoors Standard roof Cool roof Outdoors 

Co 0.000486 0.000538 -0.002763 -0.000430 -0.000418 0.000677 

CR 0.002810 0.003207 0.008702 -0.003978 -0.003659 -0.002614 

CL 0.002143 0.003386 0.031009 -0.012079 -0.011277 -0.012190 
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CALIFORNIA CODE OF REGULATIONS 
TITLE 20 

Chapter 4, Article 8, Sections 1670 - 1675 

  

CALIFORNIA HOME ENERGY RATING SYSTEM PROGRAM 

  

Approved Final Text  

1670. Scope. 

These regulations establish the California Home Energy Rating System Program pursuant to Public Resources 
Code Section 25942, including procedures for the training and certification of raters, and a certification program 
for home energy rating system organizations (herein referred to as providers) and for home energy rating 
services (herein referred to as rating systems). These regulations apply only to field verification and diagnostic 
testing services pursuant to Chapter 7 of the ACM Manual for demonstrating compliance with Title 24 building 
energy performance standards. Regulations for other home energy rating services will be addressed in a 
subsequent rulemaking proceeding. Until the subsequent rulemaking is concluded, home energy rating system 
services other than field verification and diagnostic testing are not required to be certified. 

NOTE: Authority: Public Resources Code Sections 25942 and 25213. 

Reference: Public Resources Code Sections 25942 and 25213. 

1671. Definitions. 

For the purposes of these regulations, the following definitions shall apply: 

ACM Manual means the Nonresidential Alternative Calculation Method Approval Manual (Energy Commission 
Publication No P400-03-004) adopted in Section 10-109(b)(2) of Title 24, Part 1 of the California Code of 
Regulations.  

Certified, as to a provider and rating system, means having successfully completed the certification 
requirements as specified by Section 1674.  

Commission means the State of California Energy Resources Conservation and Development Commission, 
commonly known as the California Energy Commission. 

Financial Interest means an ownership interest, debt agreement, or employer/employee relationship. 
Financial interest does not include ownership of less than 5% of the outstanding equity securities of a publicly 
traded corporation. 

Independent Entity means having no financial interest in, and not advocating or recommending the use of any 
product or service as a means of gaining increased business with, firms or persons specified in Section 1673(i). 

NOTE: The definitions of "independent entity" and "financial interest," together with Section 1673(i), prohibit 
conflicts of interest between providers and raters, or between providers/raters and builders/subcontractors. 

Provider means an organization that administers a home energy rating system in compliance with these 
regulations (referred to as a "home energy rating service organization" in Section 25942 of the Public 
Resources Code). 

Rater means a person performing the site inspection and data collection required to produce a home energy 
rating or the field verification and diagnostic testing required for demonstrating compliance with the Title 24 
energy performance standards, who is listed on a registry in compliance with Section 1673(c).  

Rating means a representation on a 0 to 100 scale of the annual source energy efficiency of a home, as 
specified in Section 1672(c).  
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Rating System means the materials, analytical tools, diagnostic tools and procedures to produce home energy 
ratings and provide home energy rating and field verification and diagnostic testing services (referred to as 
"home energy rating services" in Section 25942 of the Public Resources Code). 

Service Water Heating means service water heating as defined in Section 101(b) of Title 24, Part 6 of the 
California Code of Regulations. 

Source Energy means source energy as defined in Section 101(b) and calculated as specified in Section 102 
of Title 24, Part 6 of the California Code of Regulations. 

NOTE: Authority: Public Resources Code Sections 25942 and 25213. 

Reference: Public Resources Code Sections 25942 and 25213. 

 1672. Requirements for Rating Systems. 

a. Rating Site Inspections and Diagnostic Testing. Each rating shall be based on a site 
inspection of the home, and diagnostic testing as specified by the rating system. Each 
rating system shall have documented procedures for site inspection and diagnostic 
testing of rated homes.  

(b) Energy Uses Rated. Each rating system shall rate the total combined energy efficiency of 
the following energy uses of each home rated: 

(1) space heating; 

(2) space cooling; and 

(3) service hot water.  

(c) Rating Scale. Each rating system shall rate the annual source energy efficiency of homes 
on a scale of 0 to 100. The rating shall be for the combined total of the three energy uses 
described in Section 1672(b). 

(d) Field Verification and Diagnostic Testing. The provider and rater shall provide field 
verification and diagnostic testing of energy efficiency improvements as a condition for those 
improvements to qualify for Title 24 building energy performance standards compliance credit, 
as required by Chapter 7, Appendix F, and Sections 3.8.3 and 3.9 of the ACM Manual. 
Providers and raters shall not knowingly provide untrue, inaccurate or incomplete field 
verification or diagnostic testing information or report field verification or test results that were 
not conducted in compliance with these regulations. Providers and raters shall not knowingly 
accept payment or consideration in exchange for reporting a rating or field verification and 
diagnostic test result that was not in fact conducted and reported in compliance with these 
regulations.  

NOTE: Authority: Public Resources Code Sections 25942 and 25213. 

Reference: Public Resources Code Sections 25942 and 25213. 

 1673. Requirements for Providers. 

(a) Training and Certification Procedures for Raters. Each provider shall conduct the following 
rater training and certification procedures. 

(1) Each provider's training program shall include classroom and field training for rater 
applicants in analysis, theory and practical application in at least the following areas:  

(A) home energy consumption and efficiency data collection, 
organization and analysis;  

(B) principles of heat transfer; 

(C) building energy feature design and construction practice, including 
construction quality assurance and "house as a system" concepts; 
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(D) safety practices relevant to home energy auditing procedures and 
equipment; (E) home energy audit procedures; 

(F) energy efficiency effects of building site characteristics; 

(G) types and characteristics of space heating, space cooling, service 
hot water and hard wired lighting systems; 

(H) mathematical calculations necessary to utilize the rating system; 

(I) the function and proper use of diagnostic devices including but not 
necessarily limited to: duct leakage testing equipment, blower doors 
and air flow and pressure measurement devices; 

(J) construction types, equipment types and their associated energy 
efficiency ramifications; 

(K) field verification and diagnostic testing requirements of Chapter 7, 
Appendix F, and Sections 3.8.3 and 3.9 of the ACM Manual; and 

(L) California Home Energy Rating System Program requirements 
specified in these regulations. 

(2) The training shall include thorough instruction in the use of the provider's rating 
system. 

(3) The training shall require rater applicants to satisfactorily perform field verification 
and diagnostic testing for at least two homes in the presence and under the direct 
supervision of the provider's trainer. The provider shall review and approve this field 
verification and diagnostic testing for accuracy and completeness. 

(4) The provider shall require each rater applicant to take a written and practical test 
that demonstrates his or her competence in all subjects specified in Section 
1673(a)(1). The provider shall retain all results of these tests for five years from the 
date of the test. 

(5) Each provider may establish a Commission-approved challenge test that evaluates 
competence in each area addressed by the provider's training program. If a rater 
applicant successfully passes this challenge test, the provider may waive the 
classroom training requirement and the written and practical test requirements for that 
applicant. An applicant who passes this challenge test must also successfully meet the 
requirements specified in Section 1673(a)(3).  

(b) Rater Agreements. As a condition of rater registry under Section 1673(c), each provider 
shall ensure that a rater applicant who has met the requirements of Section 1673(a) has 
entered into an agreement with the provider to provide home energy rating and field verification 
and diagnostic services in compliance with these regulations. The agreement shall require 
raters to:  

(1) provide home energy rating and field verification services in compliance with these 
regulations;  

(2) provide true, accurate, and complete ratings, field verification and diagnostic 
testing; and 

(3) comply with the conflict of interest requirements as specified in Section 1673(i). 

(c ) Rater Registry. As a condition of rater registry, each provider shall certify to the 
Commission that a rater applicant has met the requirements of Section 1673(a) and entered 
into an agreement meeting the requirements of Section 1673(b). The provider shall maintain a 
registry of all raters who meet these requirements, provide an electronic copy of the registry to 
the Commission, and make that registry available in printed or electronic form upon written 
request.  
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(d) Field Verification and Diagnostic Testing Data Collection. Each provider shall collect and 
maintain for a period of five years, the following information for each home for which field 
verification and diagnostic testing service is provided:  

(1) Certificates of Field Verification and Diagnostic Testing;  

(2) Certificates of Compliance; 

(3) Installation Certificates; and  

(4) other reports made pursuant to Chapter 7 of the ACM Manual.  

Alternatively, the information contained in these documents may be collected and stored 
electronically as long as all of the content and certification signatures from the specified 
documents are retained.  

(e) Field Verification and Diagnostic Testing Evaluation. Providers shall maintain a database 
of the information specified in Section 1673(d) for a minimum 10% random sample of the 
homes actually field verified and diagnostically tested annually, or 500 such homes annually, 
whichever is less. Each provider shall provide this information annually in electronic form to the 
Commission for evaluating the effectiveness of field verification and diagnostic testing. To the 
extent that the Commission makes this information public, it will do so only in aggregated form. 
All of this information shall be organized according to climate zones as defined in Section 
101(b) of Title 24, Part 6 of the California Code of Regulations. 

(f) Data Submittal. Upon the Commission's request, but not more frequently than annually, a 
provider shall submit to the Commission the total of the number of homes for which field 
verification and diagnostic testing services were provided since the last data submittal, and a 
report of the following information for each home for which field verification and diagnostic 
testing service was provided:  

(1) the energy efficiency improvements field verified and diagnostic tested; 

(2) whether or not the builder chose to include the home in a sample for field 
verification and diagnostic testing as specified in Section 7.4 of the ACM Manual; 

(3) whether or not initial field verification and testing as specified in Section 7.4.1 of the 
ACM Manual was conducted on the home; 

(4) whether or not the home in a sample was actually selected and field verified and 
diagnostically tested as specified in Section 7.4.2 of the ACM Manual; 

(5) whether or not the home in a sample was actually selected for resampling and field 
verified and diagnostically tested after a sampling failure was found in the sample as 
specified in Section 7.4.3 of the ACM Manual; 

(6) whether or not the home in a sample was field verified and diagnostically tested 
and corrective action was taken after a resampling failure was found in the sample as 
specified in Section 7.4.3 of the ACM Manual; 

(7) whether or not the homeowner declined to have field verification, diagnostic testing 
and corrective action taken after occupancy as specified in Section 7.4.3 of the ACM 
Manual. 

All of this information shall be organized according to climate zones as defined in Section 
101(b) of Title 24, Part 6 of the California Code of Regulations. To the extent the Commission 
makes this information public, it will do so only in an aggregated form. 

(g) Training Materials Retention. Each provider shall retain for at least five years after the last 
date they are used at least one copy of all materials used to train raters. 

(h) Quality Assurance. Each provider shall have a quality assurance program that provides for 
at least the following: 
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(1) Initial review. The provider shall review and approve for accuracy and 
completeness the field verification and diagnostic testing documentation for at least the 
first five homes which a rater performs after completion of the requirements specified 
in Section 1673(a)(1), (2) and (3), not including those homes field verified and 
diagnostically tested under the provider's direct supervision as specified in Section 
1673(a)(3). 

(2) Field checks of raters. For each rater, the provider shall annually evaluate the 
greater of one home or one percent of the rater's annual total of homes for which field 
verification and diagnostic testing services were provided. The provider shall 
independently repeat the field verification and diagnostic testing to check whether field 
verification and diagnostic testing was accurately completed by the rater, and 
determine whether information was completely collected and reported as required by 
Chapter 7 of the ACM Manual.  

(3) Complaint response system. Each provider shall have a system for receiving 
complaints. The provider shall respond to and resolve complaints related to ratings 
and field verification and diagnostic testing services and reports. Providers shall 
ensure that raters inform purchasers and recipients of ratings and field verifications 
and diagnostic testing services about the complaint system. Each provider shall retain 
all records of complaints received and responses to complaints for five years after the 
date the complaint is presented to the provider.  

(i) Conflict of Interest. 

(1) Providers shall be independent entities from raters who provide field verification 
and diagnostic testing.  

(2) Providers and raters shall be independent entities from the builder and from the 
subcontractor installer of energy efficiency improvements field verified or diagnostically 
tested. 

NOTE: Authority: Public Resources Code Sections 25942 and 25213. 

Reference: Public Resources Code Sections 25942 and 25213. 

 1674. Certification of Providers and Rating Systems. 

(a) Application. A person or entity wishing to be certified as a provider and wishing to have a 
rating system certified shall submit four copies of an application to the Commission. The 
application shall contain: 

(1) a complete copy of all field verification and diagnostic testing procedures, manuals, 
handbooks, rating system descriptions, and training materials; 

(2) a detailed explanation of how the rating system meets each requirement of Section 
1672; 

(3) a detailed explanation of how the provider meets each requirement of Section 
1673; 

(4) the name, address, and telephone number of the provider and a statement of 
where its principal place of business is and where and upon whom service of legal 
process can be made; 

(5) upon Commission request, if the provider is a corporation, a copy of the articles of 
incorporation and the current by-laws; 

(6) if the provider is a partnership, the names, addresses, telephone numbers, and 
partnership status (for example, general, managing) of all the partners, and a copy of 
the current partnership agreement; 

(7) the names, addresses, telephone numbers, and business relationships of all the 
provider's owners, parents, subsidiaries, and affiliates; 
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(8) a statement that ratings are accurate, consistent and uniform, utility bill estimates 
are reasonable, and recommendations on cost-effective energy efficiency 
improvement measures are reliable;  

(9) a statement that the provider understands and will not knowingly fail to comply with 
the requirements of these regulations; and 

(10) a statement under penalty of perjury that all statements in the application are true, 
provided in the form specified by Section 2015.5 of the Code of Civil Procedure. 

(b) Confidentiality of Information. Any provider who submits the required application 
information and wishes to have that information treated as confidential in order to limit its 
disclosure shall, at the time of submitting the information, apply for a confidential designation 
as specified in Section 2505 of Title 20 of the California Code of Regulations. 

(c) Commission Consideration. 

(1) The Commission’s Executive Director may request additional information from the 
applicant necessary to evaluate the application.  

(2) The Executive Director shall provide a copy of its evaluation to interested persons. 
The Executive Director may convene a workshop to receive comments from interested 
persons.  

(4) Within 90 days of receiving the complete application, the Executive Director shall 
send to the Commission and to the applicant a written recommendation that the 
Commission certify the provider and its rating system or deny that certification. 

(5) The Executive Director shall recommend certifying the provider and rating system if 
it finds the following: 

(A) the rating system meets all of the requirements of Section 1672; 
and 

(B) the provider meets all of the requirements of Section 1673. 

(6) The Commission shall act on the recommendation at its next regularly scheduled 
Business Meeting that is at least fifteen days after the date that the recommendation 
was mailed to the applicant. 

(7) The Commission shall certify the proposed provider and rating system if it confirms 
the Executive Director’s findings in Section 1674(c)(5). 

(8) Upon certification the Commission shall assign the provider a three-digit 
identification number. 

(d) Re-certification. A certified provider shall notify the Commission whenever any change 
occurs in any of the information, documentation, or materials, the provider submitted to the 
Commission under Section 1674(a), and shall submit the changed information to the 
Commission. Where this changed information could affect the provider’s compliance with these 
regulations, the Commission may require that the provider and the rating system be re-certified 
under the process described in Section 1674. The Executive Director may waive re-certification 
for non-substantive changes. The Commission may also require that providers and rating 
systems be re-certified if the requirements of these regulations are amended or modified. 

NOTE: Authority: Public Resources Code Sections 25942 and 25213. 

Reference: Public Resources Code Sections 25942 and 25213. 

 1675. Review by the Commission. 

(a) Annual Review. The Commission may annually review the performance of providers 
certified under Section 1674 to determine whether the providers comply with the requirements 
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of these regulations. This review may include interviewing recipients of ratings and field 
verification and diagnostic testing services and reports on a voluntary basis. 

(b) Complaint Proceedings. Any person or entity may file a complaint concerning any violation 
of these regulations as provided for in Section 1230 et. seq. of Title 20 of the California Code 
of Regulations. The Commission may, for good cause, conduct an investigation and, if 
necessary, hearing, under the procedures established in Section 1230 et. seq. of Title 20 of 
the California Code of Regulations.  

Each provider shall provide all information requested by the Commission regarding any annual 
review or complaint proceeding. 

(c) Commission Determination. If the Commission determines there is a violation of these 
regulations or that a provider is no longer providing rating, field verification and diagnostic 
testing services, the Commission may revoke the certification of the provider pursuant to 
Section 1230 et. seq. of Title 20 of the California Code of Regulations. 

NOTE: Authority: Public Resources Code Sections 25942 and 25213. 

Reference: Public Resources Code Sections 25942 and 25213. 
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