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‘ﬁ HEATING VENTILATING AIR CONDITIONING GUIDE 1940 . . ] CHAPTER .18. PIPE, FITTINGS, WELDING

: also employ copper tubing extensively. For refri rati ' : X

. A . geration. use wher t — 32 ¢ — 32\2
tubing absolutely free from scale and dirt is required, bright annealeg Ly = Lo [1 +a ( 1000 )’*‘ b( 1000 ) ]

copper tubing that has been deoxidized is used. This tubing is available
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in a variety of sizes and wall thicknesses. where .
L Lt = length at temperature ¢ degrees Fahrenheit, feet.
EXPA ' Lo = length at 32 F, feet. )
::g . PANSION AND FLEXIBILITY ; = final temperature, degrees Fahrenheit.
) The.mcrease in temperature of a pipe from room temperature to an o and b are constants as given on the next page.
E operating steam or water temperature 100 F or more above room tem- -
: perature results in an increase in length of the pipe for which provision Men c b
i must be made. The amount of linear expansion (or contraction in the
i . 0.005441 0.001747
' TasBLE 4. NoMiNaL WEIGHTs oF WELDED WROUGHT-IRON PirE 0.006212 i 0.001623
'f; PR D — 0.006503 0.001622
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Nowtmar ago. | Beax !:sgm Scu%m smgm sca%m 0.009278 0.001244
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1 (ncoes) | Puin | Pain i Threada i Threads
& . Ends | Ends Poin Co;ngw Plain and Plain Platn The three methods by which the elongation due to thermal expansion
Qi ’ Couplinga . may be taken care of are:
5 oo |ml ool o oo o | ol | | o 1. Expansion joints. |
% e | e | e I 057. 057. ““““““ 0 7:, 2. Swivel jomts. .
¥% JUCSISIUR (USRI S 0.86* | 0.86* - 1.00* 3. Inherent flexibility of the pipe itself utilized through pipe bends, right-angle turns,
% e | e b e . 1.14* 1.14* l:: 1:48t or offsets in the line.
1 el Bl BECE e wmemmemnen 1.68* | 1.69* e 2.18*
1 [ (U, S — N I, 2.28%1 2.20* | 3.00* TABLE 5. STANDARD DIMENSIONS, WEIGHTS, AND DIAMETER AND WaLL THICRNESS
;% SUUOEI VRN IR, IR — §,72~ 2.74% | 3.64* ToLERANCES FOR CoPPER WATER Tuses®
JUUREED IOUOUINES SR IR .66* | 3.68* : ;
2 T T ) 3 38| | 3% (AR Tolerances Plus and Minus)
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g e Bl Bryrar-» 4 By 19.0* | 19.2* e | 28.6° Sue, In.| gy, Per- Per- Per-
e | e 24.7 25.0* 28.6* | 28.8* | 43.4 In. Vil missible |y o | missible | 0 | missible | Class | Class | Class
10 T 343+ 35000 | 40.5* | 41.2¢ S48 | 54.4 Aunealed| B85 Varia- Varia- Vora- | K | L | M
12 I 43.8* 45.0* 53.6 "$5.0 73.2° 88:6 Drawn tion tion tion
40D 1 360|48| $3.6 | | 622 || 8.6 1040 2% 10.5000.00250.001 | 0.049(0.004 | 0.035(0.0035| 0.0250.0025| 0.269| 0.198) 0. 144
18 0“ D' 46.5 2;4 61.4 | .. 81.2 PR 1110 | . % 0.625/0.0025{0.001 | 0:0490.004 0.040/0.0035| 0.028]0.0025| 0.344; 0.285 0.203
200. D- 77~9 80.5 e | 103.0 e | 136.0 T e 3 10.875/0.003 [0.001 0.065/0.0045| 0.045/0.004 | 0.032/0.003 | 0.641| 0.455 0.328
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ghts are given in pounds per linear-foot and for pipe wi i - 1 1.625{0.0045/0.002 .072]0. . .0045! 0.049{0.004 { 1.367 1.14-| 0.94
commerchaily avlable i thre::aka::d;oﬁh?; or which Beth srelolite ave hesad. D" or sizes which are 2% | 2:12510.005 [0.002 | 0.083/0.005 | 0.070/0.005 | 0.058/0.0045| 2.06 | 1.75 | 1.46
. s marked with an asterist in ules 30 and 40 are identical with weights f sidard-wei, 2 2.625(0.005 [0.002 | 0.095]0.005 0.080/0.005 | 0.065|0.0045] 2.92 | 2.48 2.03
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e Numbers indicate approximate values of the expression 1000 x P/S. ¢ | 11250005 j0.002 0.1340:006 | 0.1100.005 0.0990.005 | 6:51 | 5.38 | 4.66
case of refrigeration lines) per unit length of material i 5.12510.005 0.002 } 0.160/8. -125(0. 0.1090.005 | 9.67 1 7.61 | 6.6
’ . ! . per degree change in 6 : -192/0. .140(0. -122{0.005 |13. ) 91
temperature is termed the coeﬁiczent of linear expansi of that mategrial, 6.125/0.005 |0.002 | 0.192{0.006 | 0.140;0.006 | O 122{0.005 [13.87 [10.20 | 8.9
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or common ly, the coefficient of expanstion. This coefficient varies with *From Standard Specifications for Copper Water Tube of the American Society for Testing Materials,
the material. AS.T.M. Designation B88-33. .
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The linear expansion of cast-iron, steel, wrought iron. and copp 1 ... . . )

the materi SO - and Copper pipe, . Expansion joints of the slip-sleeve, diaphragm, or corrugated types

beedetzit:;iljdq‘}?;;f’}e:&eengy used in heating and Yentxlatmg work, can made of copper, rubber, or other gasket material are all used for taking

The elongation values in Table 6 we ed _ ) up expansion, but generally only for low pressures or where the inherent

formula: were comput Afrom the following flexibility of the pipe cannot readily be used as in underground steam or
: > hot water distribution lines.
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