
COMMERCIAL ENERGY EFFICIENCY

TABLE C403.2.10
MINIMUM PIPE INSULATION THICKNESS (in inches)a, c

FLUID OPERATING TEM- 
PERATURE RANGE AND 

USAGE ( F)

INSULATION CONDUCTIVITY NOMINAL PIPE OR TUBE SIZE (inches)
Conductivity 

Btu · in./(h · ft2 · F)b Mean Rating Temperature, F 1 1 to 11/2 11/2 to 4 4 to 8 8

> 350 0.32 – 0.34 250 4.5 5.0 5.0 5.0 5.0
251 – 350 0.29 – 0.32 200 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 0.21 – 0.28 100 1.0 1.0 1.5 1.5 1.5
40 – 60 0.21 – 0.27 75 0.5 0.5 1.0 1.0 1.0

< 40 0.20 – 0.26 50 0.5 1.0 1.0 1.0 1.5
For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8.
a. For piping smaller than 11/2 inches and located in partitions within conditioned spaces, reduction of these thicknesses by 1 inch shall be permitted (before

thickness adjustment required in footnote b) but not to a thickness less than 1 inch.
b. For insulation outside the stated conductivity range, the minimum thickness (T) shall be determined as follows:

T = r{(1 + t/r)K/k – 1}
where:

T = minimum insulation thickness,
r = actual outside radius of pipe,
t = insulation thickness listed in the table for applicable fluid temperature and pipe size,
K = conductivity of alternate material at mean rating temperature indicated for the applicable fluid temperature (Btu · in/h · ft2 · °F) and
k = the upper value of the conductivity range listed in the table for the applicable fluid temperature.

c. For direct-buried heating and hot water system piping, reduction of these thicknesses by 11/2 inches shall be permitted (before thickness adjustment required in 
footnote b but not to thicknesses less than 1 inch.

All piping associated with HVAC systems must be insulated according to Table C403.2.10. 

C403.2.10.1 Protection of piping insulation. Piping insulation exposed to weather shall be protected from damage, including 
that due to sunlight, moisture, equipment maintenance and wind, and shall provide shielding from solar radiation that can cause
degradation of the material. Adhesive tape shall not be permitted.

This code text is self-explanatory. No commentary is necessary. 

C403.2.11 Mechanical systems commissioning and completion requirements. Mechanical systems shall be commissioned 
and completed in accordance with Section C408.2.

This code text is self-explanatory. No commentary is necessary. 

C403.2.12 Air system design and control. Each HVAC system having a total fan system motor nameplate horsepower (hp) 
exceeding 5 hp shall comply with the provisions of Sections C403.2.12.1 through C403.2.12.3.

This code text is self-explanatory. No commentary is necessary. 

C403.2.12.1 Allowable fan motor horsepower. Each HVAC system at fan system design conditions shall not exceed the allow- 
able fan system motor nameplate hp (Option 1) or fan system bhp (Option 2) as shown in Table C403.2.12.1(1). This includes 
supply fans, exhaust fans, return/relief fans, and fan-powered terminal units associated with systems providing heating or cool-
ing capability. Single-zone variable air volume systems shall comply with the constant volume fan power limitation.

Exceptions:
1. Hospital, vivarium and laboratory systems that utilize flow control devices on exhaust or return to maintain space pres- 

sure relationships necessary for occupant health and safety or environmental control shall be permitted to use variable
volume fan power limitation.

2. Individual exhaust fans with motor nameplate horsepower of 1 hp or less are exempt from the allowable fan horse- 
power requirement.

This code text is self-explanatory. No commentary is necessary. 
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