discussions, participants will be taxken
around for a first hand look at the palm
oil plantations, palm oil milis, refineries

and oleochemical piants.
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@ MAINTENANCE

Maintenance of Steam Traps

More often than not, steam raps are
completely forgotten after they are in-
stalled. The following article by Spirax
Sarco discusses their maintenance.

f for no good reason the plant s fitted
with a variety of traps of ditfterent types,
1t is best to make sure that they have the
right characteristics for the jobs to which
they are fitted and it is hoped that this
article will enable steam users to do this.
There is no such thing as a universal
steam trap, but there is an obvious ad-
vantage in restricting the number of dit-
ferent types in order 1o simplify spares
stocking and to make it possible 10 hold
one or two standby traps which in an
emergency can be dropped quickly into
4 ine.

Some trap manutacturers produce
spares in prepacked kits. In the case of
Spirax steam traps the spares avaiable
are shown on a series of drawings
known as TS drawings. There s a draw-
ing for each trap type and these show
not only how to order but also how 10
fit the spares Itis important to read the
manufacturers instructions.

The parts included in any kit have
heen selected In the light ot the
manufacturer's experience. When ser-

Con-

gress,organised by Institiut Kimia
Malaysia, will be held on 17 — 20
November 1986. The congress will
comprise 6 symposia and one of them
is on ''Advances in the Chemistry and
Technology of Oils and Fats’".

vicing a trap renew all the components
contained in a kit. There 1s a temptation
to save money (and time) by replacing
only the obviously worn parts. This is a
short-sighted policy which in the long
run will cost you more in spares, labour
and, most important, down-time on the
piece of plant being served.

Store the spares in the manutfac-
turer's packs. This will enable you to
identify the parts readily at a later date.
Spirax spares are packed either in a
cardboard box with identification on the
outside, or in tough transparent sealed
bags with cards indicating contents and
interchangeability. These sealed packs
ensure that the spares do not deteriorate
in store, and should only be opened
when you are ready to use them.

Where steam 1s used mainly for
space heating, the planned maintenance
of traps will usually be done during the
annual shut down. When traps are fit-
ted to large pieces of continuously run-
nNiNg process plant trap maintenance
should be included in the plan tor ser-
vicing the plant itself.

n many cases, however, it will be
possible to spread trap maintenance
throughout the year in order t0 avolid
peaks. To plan you must decide how
often you need to look at each trap, and
this interval will vary from installation to
nstallation. The best thing to do 1s to
keep a trap maintenance record. Based




on the experience of this record, you can
decide on the frequency with which
stratners and traps should be serviced.

Where It IS your practice to remove
a trap to the workshop if it needs atien-
tion, it is a good idea to have a suttable
trap test point nearby. Although this can
be quite elaborate, it i1s sufficient mere-
ly to have a steam connection at a
pressure 1o suit the trap in question. Part
of the line running to the trap should be
uniagged and if possible a means of
spraying the outside of the pipe with
water provided. This enables you to con-
dense steam in the pipe and check not
only that the trap closes to steam but
also opens to condensate. It you are
testing thermodynamic or thermostatic
traps do NOT spray the trap with cool-
ing water, otherwise your test will give
unrealistic results.

Strainers

Remember that strainers are fitted
before traps to collect dirt and they will
need to be cleaned from time to time.
It I1s advised that strainers should be
cleaned within one month of fitting a
new trap, afterwards, once a year as a
routine job. An intermediate check after
six months will show whether more fre-
guent cleaning i1s needed.

To clean a strainer, unscrew the
end cap and withdraw the cap and
screen. The method is seen in Fig. 1.
Empty the scale and wash the screen in
clean water. Examine the screen to
make sure that it i1s not damaged anad
then replace. Always fit the screen to the
cap before replacing.

Steam Traps

As has been said, traps should be check-
ed regularly to make sure that they are
working correctly.

f the traps discharge to atmosphere

or to a tundish on a gravity return hne
this i1s simple because the discharge can
be seen. If the traps are connected 1o
a return line and sight glasses are fitted,
the discharge again can be seen but if
the trap discharge cannot be seen then
the discharge pipe should be discon-
nected to check the working of the trap.
If the condensate is being lifted the ex-

pig. |

amination should, if possible, be made
at the top and not at the bottom of the
Jift.

The following notes explain the
things to look for in suspected fauity
traps of different types. It is assumed
that the method of fitting 1s In accor-
dance with the recommendations made
in this article.

General Principles

Basically a fauity trap will either blow
steam or will fail to pass condensate. If
the complaint is of a steam blow, make
sure that this is a genuine steam blow
and not tlash steam. This can be quite
difficult on high pressure applications
where a large volume of flash steam is
produced. However, flash steam will



tend to be present in proportion to the
amount of conderisate being passed, i.e.
when there s only a dribble of conden-
sate there will be hittle steam, when there
1S a qush of condensate there will be an
equivalent increase in the guantity of
Hash, assuming that the condensate is
not subcooled for any reason. A genuine
steam blow will tend to be more obvious
as the condensate guantity falls off. If
in doubt you must carry out a careful test
by btowing the steam and condensate
into @ measured weight of cold water at
a known temperature and noting the in-
crease in weight and temperature. This,
however, IS rather complicated and not
kely to be done during day to day
maintenance work, when, if there is any
doubt, it 1s usually quicker to remove the
working part of the trap for examination.
The most common cause of steam blow
1S obstruction of the valve by dirt. Check

both the main valve and any air vent.

It the complaint is of faiture to pass
condensate, check first of all that there
are no valves closed, no strainers block-
ed, and that there is condensate present
to be passed. There is no witchcraft in
a steam trap which will draw conden-
sate to it if the trap is in the wrong posi-
tion. Check aiso that a temperature con-
trol somewhere has not reduced the
steam pressure In the steam space to
the point where there is insutficient dif-
ferential pressure to push the conden-
sate through the trap. Look out also for
symptoms of air binding or steam
locking.

Now let us look briefly at each basic
type of trap. |

Thermodynamic Trap

Symptom—Trap Blows Steam

The trap will probably "motor boat’, i.e.
give a continuous series of abrupt
discharges. Check for dirt (including the

strainer) and wipe the disc and seats. If
no better, it 1s probably that the seat
faces and disc have become worn. This
can be deait with by:-

a. returning the trap to the factory for
repailr. - .

b. lapping the seat taces and disc In
accordance with the makers
instructions.

c. fitting a new seat unit and disc If the
trap is of the type with a detachable
seat.

It your records show that TD Traps
on one particular installation suffer
repeatedly from rapid wear suspect
either an oversized trap, undersized
associated pipework or excessive back
pressure.

Note: Before re-assembling the trap it 1s
important to put a little molybdenum
disulphide grease on the cap threads,
being careful to keep this off the work-
ing faces and, when screwing on the
cap, avoid overtightening which may
cause distortion of the seat faces and er-
ratic working. Never use ‘Stillsons’ on
the cap.

Symptom-Trap will not pass

condensate

This is most likely to be air binding, par-
ticularty if 1t occurs regularly dunng start
up. Look at the airventing ot the plant

After Waterhammer

fig 2




generally. In extreme cases it may be
necessary to fit an air vent in parallel
with the trap or to use, for example, a
float trap with inbullt air vent instead.

Balanced Pressure Ther-
mostatic Trap

Symptom-Trap Blows Steam

Isolate the trap and allow to cool before
inspecting it for dirt. {f the seat is wire-
drawn, replace the complete internals in-
cluding the thermostatic element. The

origtnal has probably been strained by
the continuous steam blow.

It the seat and valve seem in good

order check the element. It should not

be possible to compress it when cool,
tlabbiness indicates failure. Flattening of
the convonlutions indicates waterhammer

see Fig. 2). It water-hammer cannot be
eradicated change the trap type.

Symptom-Trap will not

condensate

pass

The element may be over extended due
to excessive internal pressure making it
impossible for the valve to hft off the
seat. An over expanded element could
be caused by superheat or perhaps so-
meone opening the trap while still very
not and before the vapour inside has had
time to condense:

Liquid Expansion Thermostatic
Trap

Symptom-Trap Blows Steam

Check for dirt or wear on valve and seat.
If wear has occured, change the com-
plete set of internals. Remember that
this type of trap is not selt-adjusting to
oressure changes. If it has been set 10
close at a high pressure, it may not close
off at a tower pressure. Try agjusting to
a cooler setting. Make sure It does not

then waterlog excessively. it it does not

appear to react to temperature, change
the complete internals.

Symptom-Trap will not

condensate

pass

Check that it has not been adjusted to
too cold a setting.

Bi-Metal Thermostatic Trap

Symptom-Trap Blows Steam

Check as usual for dirt and wear on the
valve. A bimetal trap, by virtue of its
method of operation, has only limited
power to close and the valve may be
held off its seat by power to close and
the valve may be held oftf its seat by an

‘accumuiation of quite soft deposit.

This type of trap is usually supplied
preset. Check that any locking device on
the manual adjustment is still secure. It
this seems suspect see if the trap
responds to adjustment. Replace the
complete internals 1f adjustment and
cleaning has no eftect.

Symptom-Trap will not

condensate

pass

Bi-metal traps have the valve on the
downstream side of the valve oritice,
and. therefore, tend to fail in the open
nosition. Failure to pass cold condensate
indicates either gross mis-adjustment or
complete blockage of the valve orifice

or in bullt strainer.

Float Traps

Symptom-Trap Blows Steam

Check the trap for dirt fouling either the
main valve or the airvent valve. It a
steam lock release is fitted check that it
1S not too far open (%4 turn is normal).

Make valve

sure that the



mechanism has not been knocked out
of line either by rough handling cr water-
hammer, so that the valve cannot seat.
Check that the ball float 1s free to tall
without fouling the casing causing the
mechanism to ‘‘hang-up’”

Test the air vent as you would a
halanced pressure or bimetal trap.

Always replace internals in a com-

plete set as supplied Dby the
manufacturers.
Symptom-Trap will not pass

condensate

Check that the maximum operating
pressure marked on the rap s not lower
than the actual pressure on the job. If
t1s, the valve cannot open and a valve
and seat assembly with the correct
oressure rating must be fitted. Make
sure that this has sufficient capacity to
handle the maximum load.

's the ball float leaking or damag-
2d? The most likely cause of damage is
waterhammer and the cause should be
traced and dealt with.

Check that the arr vent or steam
lock release (whichever is fitted) 1S work-
ng correctly.

Bucket Traps
Inverted Bucket Type

Symptom-Trap Blows Steam

Check for 'loss of water seal or prime’.
Isolate the trap, wait for condensate 1o
accumuiate and start up again. It this
cures the trouble try to find the cause
of waterseal loss which could be due to
superheat, sudden pressure tluctuations
or to the trap being Installed Iin such a
way that the waterseal can run out by
gravity. Try fitting a check valve BEFORE
the trap.

If the blow persits, check tor dirt or

wear on the valve and linkage. Replace
valve and seat complete with lever.

Check bucket. It the bucket and/of
lever is distorted this points to
waterhammer. Trace the source and try
to eliminate 1.

Symptom-Trap will not

condensate

pass

Check that the maximum operating
nressure marked on the trap is not lower
than the actual pressure on the job. If
tis. the valve cannot open and a valve
and seat assembly with the correct
pressure rating must be fitted. Make
sure that this has sufficient capacity to
handie the maximum load.

While checking the internals ensure
that the air vent hole in the bucket 1s not
obstructed as this could cause atr
binding.

Open Top Bucket Type

Symptom-Trap Blows Steam

Check for dirt and that mechanism and
bucket are in good order. The open top
bucket type is unlikely to suffer from loss
of waterseal, butif the condensate load
s thought to be very light, try ‘priming’
the trap with water. Sudden pressure
variations can sometimes cause the

waterseal to flash oft in which case s

check valve at the INLET may help.

Symptom-Trap will not

condensate

pass

Check that the maximum operating
nressure marked on the trap 1s not lower
than the actual pressure on the job. it
tis, the valve cannot open and a valve
and seat assembly with the correc!
pressure rating must be fitted. Make
sure that this has sufficient capacity tc
handle the maximum load.

If all 1s in order, suspect air binding




