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the -counter-flowing water may produce objectionable sounds, such as:

water hammer, or may resultin the retention of water in certain parts of the

system 'until the steam flow is reduced sufficiently to permit the water to"

pass. The velocity at which such disturbances take place is a function of

(1) the pipe size, whether the pipe runs horizontally or vertically, (2) the:.
pitch- of the pipe if it runs horizontally, (3) the quantity of condensate-

flowing against the steam, and (4) freedom of the piping from water pockets
Which under certain conditions act as a restriction in pipe size. ) ’

Reaming Important .

. :Three factors of uncertainty always exist in determixiing the capacity
of any steam pipe. The first is-variation in manufacture, which appar-.

ently cannot be avoided. The second is the care used in reaming the ends

of the pipe after cuttiig. The effect of both of these factors increases as the”

TasLe 3.. CompaRATIVE CaPacITY OF STEAM LiNES AT VARIOUS PITCHES POR STEAM

AND ConpENSATE FLowiNG IN OPPOSITE DIRECTIONS*
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.- %Data from AuBRICAN SociETY.OP Haearixg anp VentiLaTiNgG ENcinsers Research Laboratory.

‘pipe size decreases. According to A.S.H.V.E. Research Laboratory tests;
. either of these factors may affect the capacity* of a 1-in. pipe as much. as
20 per cent., -The.third factor is the uniformity in grading the pipe line..
-All of the capacity tables given in this chapter include a factor of safety

However,-the factor of safety referred to does not cover abnormal defects

- or constrictions: nor does it cover pipe not properly reamed. - - -

_ Equivalent Lengthof Run

All tables for the flow of steam in pipes, based on pressure drop, miust
allow for the friction’ offered :by the pipe as well as for the additional
resistance -of ' the: fittings  and valves. These resistances generally. are
stated ‘in " terms of straight pipe; in other .words, a certain fitting will
produce ‘s ‘drop in pressure equivalent to so many-feet of straight run of
the same size of pipe. Table 4 gives the number of feet of straight pipe
usually allowed-for the-more common types of fittings and valves. - In-all

pipe sizirig‘tables-in this chapter’ the length of run refers to the equivalent
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length of run. as distinguished from the acfual length of pipe in feet. The
lehgth%ff run is not tisually-known at, the outsét ; hexice it may be necessary.

. to assume;some pipe size at the start.. Such.an assumption: frequently- is

iderably in error ‘and a’more ¢ommon’ and jpractical method is_to
:gé‘fmé tﬁéjiéng'th of run and to check this assumption after the pipes are
sized.- For this purpose the length of run usually is taken as double the
actual length of pipe. S .

‘Tables-5; 6, and 7 are based on the actual inside diameters of the pipe
and the condensation:of 3-1b (4 oz) of steam per square foot of equivalent
direct - radiation . (abbreviated EDR)“per‘. hoqr. The drst indicated .are:
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drops in':pressure per 100 ft -of .equivalent length of run.. The pipe is

assurhed t0 be well reamed; and’ without unusial or- noticeable defects.
‘Table 5 may be used for sizing piping_for steam heating systems by -
pre-determining the allowable ‘or desired pressure drop per 100 equivalent
feet of run and reading from the column for that particular pressure drop.
This .applies to all steam-mains on both one-pipe and two-pipe systems,
vapor systems, and vacuum systems. Columns B to G, inclusive, are used
where the stéam and tondensate flow in the same direction, while Columns
H and I are for cases where the steam and condensate flow:in opposite-
directions, as in risers and runouts that are not dripped. - Columns J, K,
and-L are for one-pipe systems and cover riser, radiator valve and vertical
- connection sizes, and radiator and runout sizes, all of which are based on the




