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4. Central Forced-Air Heating Furnaces.

A. Temperature Rise. Central forced-air heating furnace installations shall be configured to operate in 

conformance with the furnace manufacturer's maximum inlet-to-outlet temperature rise specifications. 

(i) Thermostats. Heating systems shall be equipped with thermostats that meet the requirements of Section 

110.2(c). 

(j) Water System Piping and Insulation for Piping, Tanks, and Cooling System Lines.

1. Storage tank insulation.

A. Storage gas water heaters with an energy factor equal to or less than the federal minimum standards 

shall be externally wrapped with insulation having an installed thermal resistance of R-12 or greater. 

B. Unfired hot water tanks, such as storage tanks and backup storage tanks for solar water-heating 

systems, shall be externally wrapped with insulation having an installed thermal resistance of R-12 or 

greater or have internal insulation of at least R-16 and a label on the exterior of the tank showing the 

insulation R-value. 

2. Water piping and cooling system line insulation thickness and conductivity. Piping shall be insulated to 

the thicknesses as follows: 

A. All domestic hot water system piping conditions listed below, whether buried or unburied, must be 

insulated and the insulation thickness shall be selected based on the conductivity range in TABLE 

120.3-A and the insulation level shall be selected from the fluid temperature range based on the 

thickness requirements in TABLE 120.3-A: 

i. The first 5 feet (1.5 meters) of hot and cold water pipes from the storage tank. 

ii. All piping with a nominal diameter of 3/4 inch (19 millimeter) or larger. 

iii. All piping associated with a domestic hot water recirculation system regardless of the pipe 

diameter. 

iv. Piping from the heating source to storage tank or between tanks. 

v. Piping buried below grade.. 

vi. All hot water pipes from the heating source to the kitchen fixtures. 

B. In addition to insulation requirements, all domestic hot water pipes that are buried below grade must be 

installed in a water proof and non-crushable casing or sleeve that allows for installation, removal, and 

replacement of the enclosed pipe and insulation. 

C. Pipe for cooling system lines shall be insulated as specified in Subsection A.  Piping for steam and 

hydronic heating systems or hot water systems with pressure above 15 psig (103 kPa) shall meet the 

requirements in TABLE 120.3-A. 

EXCEPTION 1 to Section 150.0(j)2: Factory-installed piping within space-conditioning equipment 

certified under Section 110.1 or 110.2.  

EXCEPTION 2 to Section 150.0(j)2: Piping that serves process loads, gas piping, cold domestic water 

piping, condensate drains, roof drains, vents, or waste piping.  

EXCEPTION 3 to Section 150.0(j)2: Piping that penetrates framing members shall not be required to have 

pipe insulation for the distance of the framing penetration. Metal piping that penetrates metal framing shall 

use grommets, plugs, wrapping or other insulating material to assure that no contact is made with the metal 

framing. Insulation shall butt securely against all framing members.

EXCEPTION 4 to Section 150.0(j)2: Piping installed in interior or exterior walls shall not be required to 

have pipe insulation if all of the requirements are met for compliance with Quality Insulation Installation 

(QII) as specified in the Reference Residential Appendix RA3.5. 

EXCEPTION 5 to Section 150.0(j)2: Piping installed in attics with a minimum of 4 inches (10 cm) of attic 

insulation on top of the piping shall not be required to have pipe insulation. 
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NOTE: Where the Executive Director approves a water heater calculation method for particular water 

heating recirculation systems, piping insulation requirements are those specified in the approved calculation 

method. 

3. Insulation Protection. Insulation outside conditioned space shall be protected from damage, including that 

due to sunlight, moisture, equipment maintenance, and wind. Protection includes but is not limited to the 

following: 

A. Insulation exposed to weather shall either be rated for outdoor use or installed with a cover suitable for 

outdoor service; e.g., protected by aluminum, sheet metal, painted canvas, or plastic cover. Cellular 

foam insulation shall be protected as above or painted with a coating that is water retardant and 

provides shielding from solar radiation that can cause degradation of the material. 

B. Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned 

space shall have a Class I or Class II vapor retarding facing, or the insulation shall be installed at the 

thickness that qualifies as a Class I or Class II vapor retarder. 

(k) Residential Lighting.

1. Luminaire Requirements  

A. Luminaire Efficacy: Installed luminaires shall be classified as high-efficacy or low-efficacy for 

compliance with Section 150.0(k) in accordance with TABLE 150.0-A or TABLE 150.0-B, as 

applicable. 

B. Hybrid Luminaires: When a high efficacy and low efficacy lighting system are combined together in 

a single luminaire, the high efficacy and low efficacy lighting systems shall separately comply with the 

applicable provisions of Section 150.0(k). 

C. Luminaire Wattage and Classification. The Wattage and Classification of permanently installed 

luminaires in residential kitchens shall be determined in accordance with Section 130.0(c). In 

residential kitchens, the wattage of electrical boxes finished with a blank cover or where no electrical 

equipment has been installed, and where the electrical box can be used for a luminaire or a surface 

mounted ceiling fan, shall be calculated as 180 watts of low efficacy lighting per electrical box. 

D. Electronic Ballasts. Ballasts for fluorescent lamps rated 13 watts or greater shall be electronic and 

shall have an output frequency no less than 20 kHz. 

E. Night Lights. Permanently installed night lights and night lights integral to installed luminaires or 

exhaust fans shall be rated to consume no more than five watts of power per luminaire or exhaust fan as 

determined in accordance with Section 130.0(c). Night lights shall not be required to be controlled by 

vacancy sensors. 

F. Lighting Integral to Exhaust Fans. Lighting integral to exhaust fans shall meet the applicable 

requirements of Section 150.0(k). 

EXCEPTION to Section 150.0(k)1F: Lighting installed by the manufacturer in kitchen exhaust hoods. 

2. Switching Devices and Controls.

A. High efficacy luminaires shall be switched separately from low efficacy luminaires.  

B. Exhaust fans shall be switched separately from lighting systems. 

EXCEPTION to Section 150.0(k)2B: Lighting integral to an exhaust fan may be on the same switch 

as the fan provided the lighting can be switched OFF in accordance with the applicable provisions in 

Section 150(k)2 while allowing the fan to continue to operate for an extended period of time. 

C. Luminaires shall be switched with readily accessible controls that permit the luminaires to be manually 

switched ON and OFF. 

D. Lighting controls and equipment shall be installed in accordance with the manufacturer's instructions. 

E. No controls shall bypass a dimmer or vacancy sensor function where that dimmer or vacancy sensor 

has been installed to comply with Section 150.0(k). 

F. Lighting controls shall comply with the applicable requirements of Section 110.9. 
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operating the system at maximum compressor capacity and maximum system fan speed and with all zones 

calling for conditioning. 

(n) Water Heating System.

1.  Systems using gas or propane water heaters to serve individual dwelling units shall include the following 

components: 

A. A 120V electrical receptacle that is within 3 feet from the water heater and accessible to the water 

heater with no obstructions; and  

B. A Category III or IV vent, or a Type B vent with straight pipe between the outside termination and the 

space where the water heater is installed; and 

C. A condensate drain that is no more than 2 inches higher than the base of the installed water heater, and 

allows natural draining without pump assistance, and 

D. A gas supply line with a capacity of at least 200,000 Btu/hr. 

2. Water heating recirculation loops serving multiple dwelling units shall meet the requirements of Section 

110.3(c)5. 

3. Solar water-heating systems and collectors shall be certified and rated by the Solar Rating and Certification 

Corporation (SRCC) or by a testing agency approved by the Executive Director. 

(o) Ventilation for Indoor Air Quality. All dwelling units shall meet the requirements of ASHRAE Standard 62.2, 

Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings. Window operation is not a 

permissible method of providing the Whole-Building Ventilation airflow required in Section 4 of ASHRAE 

Standard 62.2. Continuous operation of central forced air system air handlers used in central fan integrated 

ventilation systems is not a permissible method of providing the whole-building ventilation airflow required in 

Section 4 of ASHRAE Standard 62.2. Additionally, all dwelling units shall meet the following requirements: 

1. Field Verification and Diagnostic Testing.

A. Airflow Performance. The Whole-Building Ventilation airflow required by Section 4 of ASHRAE 

Standard 62.2 shall be confirmed through field verification and diagnostic testing in accordance with 

the applicable procedures specified in Reference Residential Appendix RA3.7. 

(p) Pool Systems and Equipment Installation. Any residential pool system or equipment installed shall comply 

with the applicable requirements of Section 110.4, as well as the requirements listed in this section. 

1. Pump sizing and flow rate.

A. All pumps and pump motors installed shall be listed in the Commission’s directory of certified 

equipment and shall comply with the Appliance Efficiency Regulations. 

B. All pump flow rates shall be calculated using the following system equation: 

2
FCH

WHERE:

H is the total system head in feet of water. 

F is the flow rate in gallons per minute (gpm). 

C is a coefficient based on the volume of the pool: 

0.0167 for pools less than or equal to 17,000 gallons. 

0.0082 for pools greater than 17,000 gallons. 

C. Filtration pumps shall be sized, or if programmable, shall be programmed, so that the filtration flow 

rate is not greater than the rate needed to turn over the pool water volume in 6 hours or 36 gpm, 

whichever is greater; and 

D. Pump motors used for filtration with a capacity of 1 hp or more shall be multi-speed; and 
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fluid temperature range, Btu-inch per hour per square foot per °F. 

TABLE 120.3-A  PIPE INSULATION THICKNESS 

FLUID

TEMPERATURE 

RANGE  

(°F) 

CONDUCTIVITY 

RANGE  

(in Btu-inch per 

hour per square 

foot per °F) 

INSULATION

MEAN RATING 

TEMPERATURE 

(°F) 

NOMINAL PIPE DIAMETER (in inches) 

< 1  1 to <1.5 1.5 to < 4 4 to < 8 
8 and 

larger

INSULATION THICKNESS REQUIRED (in inches) 

Space heating, Hot Water systems (steam, steam condensate and hot water) and Service Water Heating Systems

Above 350 0.32-0.34 250 4.5 5.0 5.0 5.0 5.0 

251-350 0.29-0.31 200 3.0 4.0 4.5 4.5 4.5 

201-250 0.27-0.30 150 2.5 2.5 2.5 3.0 3.0 

141-200 0.25-0.29 125 1.5 1.5 2.0 2.0 2.0 

105-140 0.22-0.28 100 1.0 1.5 1.5 1.5 1.5 

Space cooling systems (chilled water, refrigerant and brine) 

40-60 0.21-0.27 75 0.5 0.5 1.0 1.0 1.0 

Below 40 0.20-0.26 50 1.0 1.5 1.5 1.5 1.5 


