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CORROSION®

Corrosion is sometimes encountered in heating work on the outside of
buried pipes or the inside of steam heating systems; it is seldom ex-

perienced in hot water heating systems unless the water is frequently

renewed. Piping buried in the grouind is quite successfully protected by
coatings of the asphaltic type which are usually applied hot and often
reinforced with fabric wrappings. Galvanizing by the hot-dip process and
painting with specially prepared mixtures also afford some protection.

Internal corrosion in steam heating systems occurs principally in the
condensate return pipes and is nearly always caused by oxygen or carbon
dioxide, or both, in solution in the condensate. Oxygen may enter the
heating system with the steam, owing to its presence in ‘the boiler-feed
water, or it may enter as air through small leaks, particularly in systems
which operate at sub-atmospheric pressures. When a steam heating
system is operated intermittently, air rushes in during each shutdown
period and oxygen is absorbed by the condensate which clings to the
interior surfaces of the pipes and radiators. The rate of corrosion depends
upon the amounts of oxygen and carbon dioxide present in solution, upon
the operating temperature, and upon the length of time that the pipe
-surfaces are in contact with gas-laden condensate.

Another possible cause of corrosion is a flow of electric current some-
times resulting from faulty electrical circuits which should be corrected.

Electrolytic corrosion also may occur- because of the presence of two dis- .

similar metals, such as brass and iron, but the condensate in practically

"all steam heating systems is such a weak electrolyte that this cause of

co‘rrosion‘is very infrequent.

If trouble is experienced from corrosion, oxygen should be eliminated
from the feed water by proper deadration with commercial apparatus.
The elimination of the oxygen due to air leakage is more difficult because
of the multitude of small leaks which exist around valve stems and in
pipe joints. In vacuum systems, however, an attempt should be made
to minimize such leakage.

Carbon dioxide in varying amounts is contained in steam produced
from the majority of water supplies. Itisformed from the breaking down
of carbonates and bicarbonates which are present in nearly all natural
waters. It can be partly removed by chemical treatment and deaération,
buit there is no simple method whereby it can be entirely eliminated.

These gases cause corrosion only ‘when in solution in the condensate;

when they are mixed with dry steam their corrosive effect is negligible.
The amount of gas-in solution depends upon the partial pressure of that

gas in the atmosphere above the surface of the solution, in accordance

with the well known physical law of Henry and Dalton®. The exact
application of this law, however, assumes equilibrium conditions which
do not always exist under the flow conditions prevailing in a heating

system.
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- Distinction should be made between corrosion in heating systems proper

" . and in the condensate discharge lines from other apparatus using steam
1]

such as water heaters, kitchen equipment, and sterili i
has shown that in heating systems the partial pretssglrl:: rc:;f th%xg:sr;znc(lzg
not reach such magnitudes as to cause harmful amounts of gas to become
dissolved in the condensate when steam supplies are of reasonable purity
In other kinds of steam-using apparatus which are not ordinarily well
vented, the gases tend to accumulate in the steam space and to become
dissolved in the condensate in appreciable concentrations. Consequently, -
-corrosion is frequently observed in the condensate discharge lines frosrg
such appayaiuls{;i_ but fhxs c_loesh noﬁ necessarily indicate that equally serious
corrosion is taking place in the heati i i
corrosion fs takin p ting system supplied with steam from
When corrosive conditions are believed to exist, thei i
pe deter_mmed by acgual measurement, rather tltlgirlf;n&‘;zrrl:zieshfc;gig
1§olated instances of pipe failures. The National District Heating Associa
tion has p_er(ected a corrosion tester for measuring the inherent iorros've-
ness of existing conditions. This corrosion tester consists of a frame s1 -
porting three coils of wire which are carefully weighed. After the te utp-
has been inserted in the pipe line for a definite length of time, the lo . e‘f.
wexg_ht.: of the coils, referred to an established scale indicateS';:he relastf’i0
corrosiveness-of the cqndensate. Accompanying SL'lCh corrosion meas o
ments, q,carefl.xl chemical analysis should be made of the condensate lzlzreci
th% ﬁndu}gs v_\fnfllfservci: as a basis for an intelligent study of the piol;lenm
orrosion, if found to exist, can.be lessened or over ¢ !
means. If the steam supply is found to be deﬁnitel;ogilt?;n?ﬁ;i;l
proper chemical treatment of the water, followed by deaération, is :
obvious remedy. The leaks in the piping system, particularly in vacu m
sy! Stems, should be stopped so far as is practicable. -
-Sdme success has been reported with the use of inhibi i :
.whg'ch -are oil, sodium silicate, and ammonia. O(f)illr'll:ngl;oll;se’ ?:cieifnim(rl‘xg
main steam-supply pipe by means of a sight-feed lubricator. The t . e ?
Ell kr;o(\ivn as 600-W is usually recommended. In the pr.esent st:?t)e gf
k :ixg;w eTig:: %n; etlgfs g)(i;x:x,r;d;ﬁ 'qu;mtégi to be fed can best be determined by
be successful but it has not l;?ezne;videll;uas:climllar manner, is reparted to
-The effect of ammonia is to increase the . H va n
| { lu
ﬁl;g;l:gt?‘g ggg:lt Sw“tleﬁe corro.51_on_isf likely to It)ake plage(.)f’ g;l)ilf:rr‘lc:':;?)itt::
| small quantities of ammonia into a small closed heati
system (the entire amount of condensate bei e boilons g
finding the pH value maintained at lf'ml% e o the boiler) ane
without further additions of ammoniaa Tl}%e B o overal months
withe r 1 .. concentration-of ammonia
st be kept low to avoid corrosion of brass parts of the system. The use

of ammonia is not to b
] e recommended whe ' i
with food or other materials. re steam may come in contact

" tlt?mvi?r‘:vesoff the fact that corrosion is most frequently found in the
e s rorln special equipment, which constitute a relatively small
otal piping in a building, a simple solution of the corrosion
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