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‘Appllcohon of Pipe, Tube, and- Fithngs for Heating and Aar Conditioning

Materials Commonly Used - Application *

Materials Cammoy Used

Chillsd water e Type K or L bard copper, || Hot water heating

t iros, or black steel,
lule 40

Tytg.:ckK or L hard 'edm;e
steel, or. wmu t
.,Seuedule e o,

or L copper,

ﬁht iron or: blnck steel

Type K or L hard wprper. Befrigemnt"
* “wrought iron, or black steel, L
ule 40 e
T; K soff 'ga.l‘ . ss llnating
ype ant copper, van- . Bupply .- .
e e ized, w t iron, or p.l- ,l??spsinndlmé‘;
- n vn.nmed steel, Schedule o : :
A (for corrosive soils, neuated o U
. steel pipe should bé used) 125-w2§0pd .
234+in. nd larger K, noltcoppercast T e
. T}Eﬁm guvnme’ﬁ Return pipe
’ wrought i uon or ‘galvanized s . AlY'sives
stoel, Sched: Schedute 40 -(for cor-
rosive soils, a coated steel
pxpeshouldbeused)

edule 40, Smnd.s.rdmsﬁetl,’-x

City water—inside building Type K or L hard copper, gal- Receiver vent
vanized wrought irom, or : -

‘| Copper dmmags tube DWV

ivanized wrought .iron .or
" steel, Schedule: 40. Staadard
ﬁthnsx

e | pivanisedsieel, Scheaule AN sizes . -
RO B B
Uﬁdergound rain water con- | e Sanitaryds
- : ) installations
Smallmshlhuom . Vitrified clay or 'cast- aste:
. . ey l)é-m mdsmaﬂer
Underpnvedama -

Vitrified clay or cast-iron soil'

Iupmsml!atmna
'Sqm&ndnnaller

Ca:ﬁ-gml‘:'soil XH or vitri “‘ Z-mmdhrger -

S B mﬁedchzoreoncrew .
a Vx'.nﬁed clay or concrete R

30-in. a.ndla.rger -
Cast-iron so0il XH or vitrified 3-in. and larger
Teay T ;
. installations
aste:
2-in. and larger

dmmage tube D
biack or'galvanizéd wrought -
uonorstg!ldeedulsmm_ oo

galvanized wmught iron or
steel, Schedule 40

‘A Copper drainage tube DWV

galvanized wrought iron or
Se! ule

CEL;: DWYV, Jw;‘é‘tﬁ‘

edule - 40 or vnmﬁed chy

4 dmunge t.ube DWV
p‘r apized wrought iron ;or
* _steel, Schedule 40

Cast iron, galvanized .steel,
“Schedule 45, copper drain.

. f tube DWV or vitrified
¥ e st

Cm iron, -galvadized " steel,
Schedule 40, or ooppcr drmn—
age tube DWV :

’ TypeKothard

f e;g— Gas (all kinds)
per, black Bteel or t All sizes

TO
~"-iron, Schedule 40 . - <

Black stecl, Schedule 40, mal-
leable iron fittings

Mmmﬁmmuhmmmmmmsusmmuu.m
® AT} anderground feed and rottirn lines buried in alab, lhwldhownypedmthﬁmnpnwumadlapndhnﬁu
'Bdncu‘mﬂtﬁnnmmwwmbu-mghtw All welded fittings should ba long tara.
¢ House sower 1o main shouid bo cast iron XH.
* Materials must comply with local plumbing codes.

action of a column under excessive compression. In fact, & where
pipe lie in compression is- identical to & column. Column
criteria can therefare be used for selecting the action of sup-
ports to resist lateral thrust; ;

A common equation for deu:mnmng safe oolumn loads is

Euleraformu!a o
. Ry I
§ =5 (T) (fm:r:ast iron see Equnuug 8) ®) e hl -2
. P doeal T
s SeSek gL B

i

8= l.llovable column load, pounds per square inch.
k = radius of gyratian, inches. ’
1 = column length, inches.

W
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’ suﬁiuently accurate for'the work of & huung engmeer
becatis

Pipe, Tubé, ‘and Fittings:

Equation 5 is sometiimes modxﬁed by & comachon facfnr C
to the following: . o

5- c.zs( )

)

The equation is mod!ﬁed for cast iron
ténsile strength. It i is’ gene.mlly, acwptsble

It is permissible to allow the I/ ratio for steel to go as high

£3 120, but for cast iron the desirable maximum is taken as 70..

It is not to be understood that a fracture will occur at i/k
ratios in excess of those given, ratber it is to be understood
that Isteral support should be given for those ratios aund for
those magnitudes of stress. If an expansion joint is used, this
will, of course, relieve the compressive stress.

Ezample #: For Ezample 1 given in the section,
\hceonmunmgfomefornl-m.pxpemmlb isa
required spacing for 1. suppoart for this pipe?

Answer: Using Euler’s formula, Equation 5 gives:

o)

50 l = «kvVE/S
For a 1 in. Schedule 40 steel pxpe

k= 0.4205in
E = 30,000,000 psi.

§ = 0630 + 0.404 == 19500 pei.
1=518in.

Therefore, lateral uuppom on 4t centers are ad

. . 893
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.- Table 21...... Relative Cost.Index for Schedule 40
Steel Pipe and- Type L Hard: Copper. Tube' .

. sa..uuosur-p. ""‘ " """c“"P"

wsk'.n.
K 0.30_:’ .
%, 0.46

P 0.54"

1% 0.61

L1347 0.66

kN KR

21 1.00
3 125
4 <1,

.5, 208
6 XA 3.65
8 344 —
10 4.52 -
12 5.67 -

8 Cost index is based on material and labor costs, aspuming streight run

10 ft, overy
3?”’““5:::;’;@ T o e o it

the section on Expansion and Flexibility, it is possible to de- -

termine the proper location and type of support for straight’
lines. There are two types of supports, anchors and hangers.

Anchors are used to guide the expansion or to fix the pipe.
They are needed to take the stress out of the line and trans-
late the stresses to the foundations. In that way, all stress can
be taken out of the line before it can be transferred to such
equipment as boilers or pumps. By means of solid anchors,
the anchors can be used to divide the piping into isolated sec-
tions that cannot the st to other secti

Hangers are used to support the piping and to take out the
bending stresses. They are of the spring, roller, or rod type.
Such types geperally allow the free movement of the pipe
and yet maintain full support.

The Code for Pressure Piping, ASA B3L.1, has strict re-

The other type of load requmng some supporhsthe bend-
ing stress due to the weight of the pipe, its insulation,.and of
meﬂlﬁdbdngmrﬁmi‘Thaeisdmthebendjngmmnt
that may be caused by the flexure of the pipe. A di ion of

ts for the materials used in hangem and supports.

The structural properties have a safety factor of five, and con-

sequently there is Little chance of failure due to & sudden
change of load.

There i isa type of support for almost every conceivable re-

flexure loading is beyond the scope of this chapter.

Since bmgamshoulddwnysbedem@edwukelbebend-
ing moment (including buckling) from the pipe, it is neces-
mrytodwgnthebangemorsupponsfurtbemanmum
beading stress. Even with perfect support spacing there will
be some sagging; therefore, the supports should be on a

dient if it is y to pi pockets. Such a condi-
tion arises for condensate plpmg

Typwal bending and d ions are given in Table
18, in order that suppom can be properly sized, and, if neces-
sary, pitched. These equations are typical beam equations.
1f more complex loadings exist, proper beam equations can
be applied. Such equations are found in standard texts on
mechanics of materials.

The recommended maximum spacing of hangers and the
minimum diameter of hanger rods are yven in Table 19.

By application of the equations given in t.hxs section aad

plete information can best be obtained from a
hanger ma.nu.factumr

APPLICATION OF PIPE, TUBE, AND HATTINGS
In the application of pipe, tube, and fittings it is necessary

to comply with regulations contained in local codes and ordi-/

nances and in voluntary industry ¢odes.!-* Table 20 is offered
s a guide to current practice in heating and air conditioning.
It is based on practice in 8 number of consulting engineers’
offices and information extracted from Reference 8. It should
be bomne in mind that selection of material to be used will
also be influenced by the familiarity of local artisans with
methods of using different materials.

Economic Considerations

Table 21 shows the comparative installed costs of Type L
copper and Schedule 40 steel pipe. The data in Table 21 were
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