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Measured Air Performance SmartStack™ and Title 24-2019 

The SmartStack maximizes energy efficiency of your laboratory exhaust system by: 

• Continuously monitoring the cleanliness of each riser with Photo-ionization Detection (PID), 

• Indexing (i.e., “setting back”) the exhaust fan to a lower exit velocity when lab exhaust air is 
clean, eliminating bypass air, and 

• Remaining in compliance with ANSI Z9.5-2012. 

When contaminant levels above the action threshold are detected, the “setback” signal is 
disabled and the lab exhaust fans return to maximum exit velocity for full dilution. 

This complies with Title 24 ¶ 140.9(c)3.D. 

 

Reference Standard: 

From the Title 24 website: “Buildings permitted on or after January 1, 2020, must comply with 
the 2019 Standards.” 

From the 2019 standards, section 140.9 (pp. 242-244): 

(c) Prescriptive Requirements for Laboratory and Factory Exhaust Systems 

1 Airflow Reduction Requirements. For buildings with laboratory exhaust systems where the minimum 

circulation rate to comply with code or accreditation standards is 10 ACH or less, the design exhaust 

airflow shall be capable of reducing zone exhaust and makeup airflow rates to the regulated minimum 

circulation rate, or the minimum required to maintain pressurization requirements, whichever is larger. 

Variable exhaust and makeup airflow shall be coordinated to achieve the required space pressurization at 

varied levels of demand and fan system capacity. 

EXCEPTION 1 to Section 140.9(c)1: Laboratory exhaust systems serving zones where constant volume is 

required by the Authority Having Jurisdiction, facility Environmental Health & Safety department or other 

applicable code. 

EXCEPTION 2 to Section 140.9(c)1: New zones on an existing constant volume exhaust system. 

2 Exhaust System Transfer Air. Conditioned supply air delivered to any space with mechanical exhaust 

shall comply with the requirements of Section 140.4(o). 

3 Fan System Power Consumption. All newly installed fan exhaust systems serving a laboratory or factory 

greater than 10,000 CFM, shall meet subsection A and either B, C, or D: 

A System shall meet all discharge requirements in ANSI Z9.5-2012. 

B The exhaust fan system power shall not exceed 0.85 watts per cfm of exhaust air for systems with air 

filtration, scrubbers, or other air treatment devices. For all other exhaust fan systems the system power 

shall not exceed 0.65 watts per cfm of exhaust air. Exhaust fan system power equals the sum of the 

power of all fans in the exhaust system that are required to operate at normal occupied design 

conditions in order to exhaust air from the conditioned space to the outdoors. Exhaust air does not 

include entrained air, but does include all exhaust air from fume hoods, hazardous exhaust flows, or 

other manifolded exhaust streams. 

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency
https://ww2.energy.ca.gov/2018publications/CEC-400-2018-020/CEC-400-2018-020-CMF.pdf
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EXCEPTION to Section 140.9(c)3B: Laboratory exhaust systems where applicable local, state, or 

federal exhaust treatment requirements specify installation of air treatment devices that cause more 

than 1 in. of water pressure drop. 

C The volume flow rate at the stack shall vary based on the measured 5-minute averaged wind speed and 

wind direction obtained from a calibrated local anemometer. 

i At least two anemometers shall be installed in a location that experiences similar wind conditions 

to the free stream environment above the exhaust stacks and be at a height that is outside the wake 

region of nearby structures. 

ii Look-up tables shall be used to define the required exhaust volume flow rate, as a function of at 

least eight wind speeds and eight wind directions, to maintain downwind concentrations below 

health and odor limits, as defined by the 2018 American Conference of Governmental Industrial 

Hygienists Threshold Limit Values and Biological Exposure Indices, for all detectable 

contaminants, or as defined by applicable local, state, or federal jurisdictions, if more stringent. 

iii Wind speed/direction sensors shall be certified by the manufacturer to be accurate within plus or 

minus 40 fpm (0.2 m/s) and 5.0 degrees when measured at sea level and 25°C, factory calibrated, 

and certified by the manufacturer to require calibration no more frequently than once every 5 

years. 

iv Upon detection of anemometer and/or signal failure, the system shall reset the exhaust volume 

flow rate to the value needed to maintain downwind concentrations below health and odor limits 

for all detectable contaminants at worst-case wind conditions and shall report the fault to an 

Energy Management Control System or fault management application which automatically 

provides notification of the fault to a remote system provider. The system shall have logic that 

automatically checks for anemometer failure by the following means. 

a If any anemometer has not been calibrated within the manufacturer’s recommended 

calibration period, the sensor has failed. 

b During unoccupied periods the system compares the readings of all anemometers. If any 

anemometer is more than 30% above or below the average reading for a period of 4 hours, the 

anemometer has failed. 

v Before an occupancy permit is granted for a laboratory or process facility subject to Section 

140.9(c)3C, the applicable equipment and systems shall be certified as meeting the Acceptance 

Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix 

NA7.16. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies 

that the equipment and systems meet the acceptance requirements specified in NA7.16. 

D. The volume flow rate at the stack shall vary based on the measured contaminant concentration in the 

exhaust plenum from a calibrated contaminant sensor installed within each exhaust plenum. 

i A contaminant-event threshold shall be established based on maintaining downwind 

concentrations below health and odor limits for all detectable chemicals at worst-case wind 

conditions, as defined by the 2018 American Conference of Governmental Industrial Hygienists 

Threshold Limit Values and Biological Exposure Indices, or as defined by applicable local, state, 

or federal jurisdictions, if more stringent. 

ii At least two contaminant concentration sensors shall be Photo Ionization Detectors (PID) certified 

by the manufacturer to be accurate within plus or minus 5% when measured at sea level and 25°C, 

factory calibrated, and certified by the manufacturer to require calibration no more frequently than 

once every 6 months. 

iii Upon detection of sensor and/or signal failure, the system shall reset the exhaust volume flow rate 

to the value needed to maintain downwind concentrations below health and odor limits for all 

detectable contaminants at worst-case wind conditions and shall report the fault to an Energy 

Management Control System or fault management application which automatically provides 
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notification of the fault to a remote system provider. The system shall have logic that 

automatically checks for sensor failure by the following means. 

a If any sensor has not been calibrated within the manufacturer’s recommended calibration 

period, the sensor has failed. 

b During unoccupied periods the system compares the readings of all sensors. If any sensor is 

more than 30% above or below the average reading for a period of 4 hours, the sensor has 

failed. 

iv Before an occupancy permit is granted for a laboratory or process facility subject to Section 

140.9(c)3D, the applicable equipment and systems shall be certified as meeting the Acceptance 

Requirements for Code Compliance, as specified by the Reference Nonresidential Appendix 

NA7.16. A Certificate of Acceptance shall be submitted to the enforcement agency that certifies 

that the equipment and systems meet the acceptance requirements specified in NA7.16. 

 

Not related to exhaust fans, but the following section requires fume hood sash closers for rooms with a minimum 

density of fume hoods with vertical-only sashes. 

4 Fume Hood Automatic Sash Closure. Variable air volume laboratory fume hoods with vertical only 

sashes located in fume hood intensive laboratories, as described in Table 140.9-B, shall have an automatic 

sash closure system that complies with the following: 

A The automatic sash closure system shall be capable of the following: 

i. The automatic sash closure system shall have a dedicated zone presence sensor that detects people 

in the area near the fume hood sash and automatically closes the sash within 5 minutes of no 

detection. 

ii. The automatic sash closure system shall have controls to prevent the sash from automatic closing 

when a force of no more than 10 lbs is detected. 

iii. The automatic sash closure system shall be equipped with an obstruction sensor that prevents the 

sash from automatic closing with obstructions in the sash opening. Obstruction sensor shall be 

capable of sensing transparent materials such as laboratory glassware. 

iv. The automatic sash closure system shall be capable of being configured in a manual open mode 

where once the sash is closed, detection of people in the area near the fume hood by the zone 

presence sensor does not open the fume hood sash. 

B Fume Hood Automatic Sash Closure Acceptance. Before an occupancy permit is granted for the fume 

hoods subject to 140.9(c)4, the equipment and systems shall be certified as meeting the Acceptance 

Requirement for Code Compliance as specified by the Reference Nonresidential Appendix NA7. A 

Certificate of Acceptance shall be submitted to the enforcement agency that certifies that the 

equipment and systems meet the acceptance requirements specified in NA7.17. 

                     Table 140.9-B Fume Hood Intensive Laboratories 

 
 


