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Thermal Expansion

GF Harvel CPVC Fire Sprinkler Products, like all piping materials, will 
expand and contract with changes in temperature. The coefficient of 
linear expansion is 0.000034 inch/inch/°F. A 25°F change in tempera-
ture will cause an expansion of 1/2 inch for a 50 foot straight length. 
For most operating and installation conditions, the effects of thermal 
expansion and contraction are usually absorbed by the system at 
changes in direction of the piping. However, long straight runs of pip-
ing  are more susceptible to experiencing measurable movement with 
changes in temperature (i.e. pipe installed in un-heated building dur-
ing winter, then brought under heat as construction progresses). The 
installation of expansion loops, offsets, or bends is required on long 
straight runs to compensate for this movement. This will allow the  
piping system to absorb forces generated by expansion/contraction 
without damage.   

The change in length caused by thermal expansion or contraction can 
be calculated as follows:

∆L = 12 eL (∆T)

e = 3.4 x 10-5 in./in. °F (Coefficient of Linear Expansion – Table II.)

L = Length of Run in Feet

∆T = Temperature Change in °F (difference between lowest system 
  temperature and maximum system temperature – whichever 
  is greatest)

Example: How much will a 40 ft. run of 2" GF Harvel CPVC Fire 
Sprinkler pipe expand if the expected ambient temperature will range 
from 45° to 85°F?

∆L = 12 eL (∆T)

∆L = 12 (.000034) x 40 x 40

∆L = .65”

The change in length (∆L) in inches based on temperature change and 
length of run is shown in Table III.
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Once the change in length (∆L) has been determined, the length of 
an offset, expansion loop, or bend required to compensate for this 
change can be calculated as follows:

  = Length of Expansion Loop in inches

E = Modulus of Elasticity at 100°F (Table I)

D = Average O.D. of Pipe

∆L = Change in Length of Pipe Due to Change in Temperature 
  (Table III) 

S = Working Stress at 100°F (Table I)
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NOTE: Table IV is based on Stress & Modulus of Elasticity @ 100°F
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The length of an offset, expansion loop, or bend required to compensate 
for this movement ( l  ) based on pipe size and length of run is shown in 
Table IV. These values are based on a temperature change (∆T) of 70°F 
which covers most installation temperature ranges.A B � = > C D � > G � � � G � > ? � < D > E > F < � C� � 8 � � 9 P
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Expansion Loop and Offset Configurations

Hangers or guides should only be placed in the loop, offset or change of 
direction as indicated above. Piping supports should restrict lateral move-
ment and should direct axial movement into the expansion loop.

Loop

Change of Direction

Offset

l

2/5 l

6" min.1/5 l6" min.

1/4 l

1/2 l

1/4 l

l

l
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Example:  How much expansion can be expected in a 200 ft. run of 2" 
GF Harvel Fire Sprinkler CPVC pipe and how long should the 
expansion loop be to compensate for this expansion? (The 
expected temperature range will  be from 40°F to 110°F.)

First Find: ∆T  =  (Change in Temperature) 
 ∆T  =  T2 - T1

 ∆T  =  10°F - 40°F

 ∆T  =  70°F

To Find: ∆L  =  (Amount of Expansion in in. from Table III.)

 ∆L  =   DL of 160 ft. with a DT of 70°F + DL of 40 ft. 
 with a DT of 70°F

 ∆L  =  4.57” + 1.14”

 ∆L  =  5.71”

            — OR —

 ∆L  =  12eL (∆T)

 e  =  3.4 x 10-5 (from Table II.)

 L  =  Length of Run in Feet

 ∆T  =  Change in Temperature in °F

 ∆L  =  12 x .000034 x 200 x 70

 ∆L  =  5.71”

 = Length of Expansion Loop in inches

E = Modulus of Elasticity at maximum temperature from Table I

D = Average Outside Diameter of the pipe from Table IV

S = Working Stress at maximum temperature from Table I

∆L = Change in Length of Pipe Due to Change in Temperature 
  from Table III

To find the length of the expansion loop or offset in inches

l = 72.93"

l = 5319√

l =
3 x 370,000 x 2.375 x 5.71

2 x 1415

=
3ED(∆L)
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l

=l

=
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  = Length of Expansion Loop in inches

E = Modulus of Elasticity at 100°F (Table I)

D = Average O.D. of Pipe

∆L = Change in Length of Pipe Due to Change in Temperature 
  (Table III) 

S = Working Stress at 100°F (Table I)

Thermal Expansion — Sample Calculation


