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ing in establishing the factor ¢ which influences the working pressure, is
that after nominal use the pipe may not be as sturdy as it was at the time

of manufacture.
‘end non-ferrous pipe as listed in Table 2. - -

- In-addition to IPS copper pipe, several ‘varieties of copper tubing are in -
use with either flared or compression couplings or soldered joints. Dimen=
sions of copper water. tubing intended for plumbing, underground water
service, fuel-oil lines, gas lines, etc., have ‘been standardized by the U. 8.
Government and the “American Sociely for -Testing M aterials. There are
three standard wall-thickriess schedules of -copper water tubing classified
in-accordance with their principal uses as follows: :

Type K—Designed for undergfouhd sgrviceé and vg:eneral';')lumbing _servicé.

“ Type IL—Designed for general ‘piumbing purposes.

Type M—Designed for use with soldered fittings only.

TapLE 4. THERMAL EXPANSION OF Prpe 1N INcHES PER 100 FT*

(For superheated steam and other fluids refer lo temperature column) *

ELONGATION IN INCHES PER SATURATED
) 100 Fr:rrom —20 F up Steam 100 T FROM —20 F OP__ ¢
Vacu- .| Temper- - Temper-
ot Pres- ature | Cast-| g4o0) Wrought- | Cop- | Pres- ature | Cast-|gio01 ‘Wrought- | Cop-}
Ix:nl]: “gure’ | Fahren- | Iron Pi g Iron per sure | Fahren- | Iron Pipe Iron per
ochm Psig’ heit Pipe Pe | . Pipe Pipe | Psig heit Pipe Pipe |Pipe
& Degrees - <o } Degrees <A
-2 of 0o} O o |7 25| 220 |1.634 1.852 L6 |27

0 0.127 0.145( - 0.152 0.204} . 10.3 © 940 | 1.780} 2.020{ 2.110 -2.960%
20 0.255! 0.293| : 0.306 0.442]:3 20.7 | * 260 1.931] 2.183) 2.270 3.189
40 0.390] 0.430] ' 0.465 0.655] 34.5 280+ | 2.085| 2.350| 2.465 3.42
0.888] 52.3 300 2.233! 2.519] 2.630 3.665

SATURATED STEAM

20.38 | ... 60 | 0.518] 0.593] 0.620

. 2889 | ... s | 0.649 0.725] 0.780 {1.1000 74.8] 3% 2.395| 2.600| 2.800 | 3.900.

2799 | ... 100 | 0.787] 0.898 0.639 [ 1.338] 103.37u 340 2.543|.2.802| 2.988 | 4.145
2648 | ... 120 |.0.926] 1.055] 1.1310 | 1.570 138.3 360 | 2.700| 3.020] 3.175 | 438
2408 | ... 140 Losi] 1.20] 1.265 |1.794| 1809} 380 | 2.859 3.211] 3.350 | 4.6
20.27 | ... 160 1 ooo| 1.368| 1.427 . | 2.008) 282.4| 400 | 3.008 3.375] 3.251 | 4.8
.63 ... 180 | 1.345| 1.528] 1.597. | 2.255| 293.7 420 . | 3.182) 3.566] 3.720 | 5118
6.45 | ... 200 14951 1.691] :1.778 - |.2.500] 366.1 a0 | 33450 3.740) 3.900 [5.38

* From Piping Handbook, by Walker and Crocker. This table gives the’ expansion from —20 F to the,
temperature in question. To obtain the amount of ‘expansion between any two temperatures i}ake erl;
difference between the figures in the table for those temperatures. For example, if a steel pipe 13 mstall g
at a temperature of 60 F and is to operate at 300 ¥, the expansion would be 2.519 — 0.593 = 1.926 in.

al, Type K is used where corrosion conditions are severe, and

In gener
Types L and M where such,,conditipns.may,;be.(;onsidered normal as, fof
instance, in heating work. Types K.and L are-available in both hard and-

soft tempers; Type M is available only in -hard temper. “Where flexibility
is essential as in hidden replacement work, or where as few joints as pOSSIble
are desired as in fuel-oil lines, the soft temper is commonly used. In nevw
or exposed work ¢opper pipe of a ‘hard témper is generally used:. | three
classes are extensively used with soldered fittings.

Standard dimensions, weights, and diameter and wa
ances for these classes of copper tubing, are obtainable from Table 2.
per pipe is also available with dimensions of steel pipe.

In refrigeration lides, used in connection with air conditioning equiP
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Note: that the joint factor, <, is not included for plain . ..

- herent flexibility of the pipe itself ut
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¥ accurate for most heating installations deemed to be suf-

18. 1 shows several types

p thermal : of expansion ‘bend :
bends may be. compui The amount of pipe, SLcimmf’nly {used for taking
computed from' Equation 1. . required in each of these
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s formula, based on the use of mild -

-stee) pipe with wall thicknesses
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