MKING YOR STEAM SYSTEM MXRE EFFI O ENT

The cry to conserve energy has been with us four or five years now and
although the ears of some of us may be getting dulled to the sound, the
conservation of energy is still inportant. If a plant uses steam for

heating or process work, efficient use of this steam is a significant

way to mnimze energy consunption.

It is inportant that steam be produced wthin an efficient burner-boiler
conbi nati on. However, this is not the subject of this presentation.
Rather, it addresses itself to efficient distribution and consunption of
steam after it leaves the boiler.

Steam is produced in the boiler and l|eaves the boiler sonewhat wet.

It is, therefore, inportant that boiler headers be drained or "dripped".
A drip leg should be provided the same diameter as the header up to

a 4" size. Above 4", the drip leg should be |/2 the header dianeter, but
not less than 4". The drip leg depth to the point of trap take-off at
the side, should be 1-1/2 tines the header dianeter. Assume a 10% carry
over in sizing drip traps with a 3:| safety factor. W usually assume
that only one of a series of boilers on a header wll be primng at one
time, and therefore, 3:1 safety factor is applied only to the |argest

of the boiler outputs. (The above rules concerning drip legs nay also
be applied to their use on steam nains.)

Steam mains should be sized for reasonable velocity (see Flow of Fluids,
Orane Technical Paper #410).

Reasonabl e Vel ocities for Flow of Steam Through Pipe

Condition Pressure Reasonabl e Vel ocity
of (P) (V)
st eam Psig Feet per Mnute
Sat urat ed 0 to 25 Heating (short |ines) 4,000 to 6,000
24 and up | Power house equl pprocessi pi ng, etc. 6,000 to 10,000
Superheated | 200 and up Boiler & urbine |eads, etc. 7,000 to 20,000

After determning a reasonable velocity of-flow, the correct size of the
steam main can be chosen by referring to various engineering handbooks
anhd manufacturers' literature. Renenber that if the pipe is too snall,
there wll be wundesirable flow noise, erosion of pipe and fittings, irri-
tating and often damaging water hanmer, and also excessive pressure drop
resulting in too low tenperature possibly at the point of consunption.

Supply and return line should be sufficiently insulated and the insulation
should be maintained. Insulating a steam supply main is wusually taken for
granted, as well it should be. Today a 400% return on investnent can be
realized by insulating a 4" supply operating at  500~°F  Not as dramatic,
but still dramatic, is the 100% return on investment frnm insulating a
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return main.  (Insulating return mains nmeans punps nust  handle hotter —
condensat e. Before insulating, be certain your punps can handle it.)

Steam traps are avery inportant part of a steam distribution system
In order to do their job, they nust serve three functions:

1) They nust trap (hold back) the steam They nust nake it do its
work, giving up its latent heat.

2y They must be able to drain condensate so that there is no backup
at any tine.

3) They nust purge the piping or equipment of air and other non-
condensabl es. This latter is inportant in order to nmaintain
maxi mum steam tenperature for high heat transfer efficiency.

FLOAT and THERMOSTATIC TRAPS (Fig. 1)

Che of the primary types of steam traps is the FHoat & Thernostatic trap.
It incorporates a ball float which is buoyant in condensate and, therefore,
rises in the presence of condensate. The float is attached to a Iever
which has a valve in its assenbly. Wen the float goes up, in the
presence of condensate, the lever rises and pulls the valve off the

seat thus opening the valve and, thereby, discharging the condensate.

As long as condensate continues to flow to the trap, the float renains
up and holds the valve open. As the flow of condensate falls off,

and conpletely stops, the float nodulates the valve downtowards the
seat until it finally shuts off. The buoyancy of the float is the

force available for opening the valve and when a trap is designed for

a given differential the maxinmum valve size is determned which can

be opened by the buoyant force of the float against the differential

chosen. If the differential exceeds that of the design, the trap
will “pressure lock shut" and cease to function. There will then be
a backup of condensate. In designing the trap for higher pressures,

a smaller orifice is chosen for each increasing pressure step in the
desi gn.

Separate  flow paths are used for removal of air and con- tinues 1o discharge through the open vent. When steam reaches
densate from the float and thermostatic trap. This type of trap Is the trap, the thermostatic air vent closes in response to tempera-
used most Often on systems in which the steam pressure modu- ture _increase. Condensate continues to discharge from the trap at
lates. On Startup, the main float-actuated valve is closed. Air is the Same rate as the flow into the trap. Air from the system begins
pushed through the open thermostatic air vent by system pres- to accumulate in the top of the trap. When the temperature drops,
sure. When condensate reaches the trap, the float rises to open the action described for the thermostatic trap illustrated in Fig. 3
the main valve and discharge condensate. Any remaining air con- will result.

KEY
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Conventional types of Foat & Thernostatic traps incorporate a balanced
pressure thernostatic bellows which actuates the air purge valve.

This bellows in many instances has a partial water fill under vacuum
Wen & is exposed to 15 psig steam which has a saturation tenperature
of 250" it too comes up to the"250 tenperature. Since it has a
water fill, it means that 15 psi steam Is generated wthin the bellows,

equalling the pressure surrounding the bellows. Under this bal anced
pressure condition, the bellows assumes its free length, that is extended,
putting the valve on the seat. Wen air accunulates in the trap, it

robs the steam of its tenperature (Law of Partial Pressureg) and al t hough
the 15 psig pressure is maintained, the tenperature of~ 250~ is not. |If
for exanple sufficient air accumulates along with the steam in the

steam trap, to reduce the temperature 20 to 230 , it neans Lhen t hat
the bellows is subjected to tenperature rather than 250 . Now
instead of generating 15 psi steam inside the bellows, it wll be

generating 6 psi. The higher pressure outside the bellows, 15 psig,

conpresses the bellows which only contains a 6 psig pressure. Wen the
bellows is conpressed it pulls the valve off the seat and it discharges
whatever air-steam mxture is in the steam trap. It discharges this
mxture until near steam tenperature is once nore experienced when the
bal anced pressure condition inside and outside the bellows is restored.
At this tine, the bellows once nore extends itself to its free length
and closes the valve.

A closed float, and also the bellows, of a conventional trap are subject
to water hammer damage. Severity of water hamwer is very often 10

times or greater that of the system pressure. Since the float is

a closed float, it nust resist whatever pressure to which it is subjected.
The bellows being rather delicate, having a wall thickness of only .005",
can also be severely damaged.

The float and thernostatic trap is used where large quantities of air
must be handled in connection with a vacuum breaker. In other words,
whe re air, water or product are heated to a tenperature of |ess than
2127 with nodulating steam pressure, there is a good application for

a float & thernostatic trap, because of its ability to vent the air
admtted to it by a vacuum breaker. The adnission of air to a system
through a vacuum breaker is essential to the proper functioping of the
drainage trap whenever steam tenperature of less than "2 is supplied
by an automatic control valve.

Do not use a float & thernostatic trap of this type where superheated
steam can cone in contact wth it. The high superheat tenperature
surrounding the bellows wll produce a pesssure wthin the bellows

in excess of the pressure surrounding it, which then wll result in
the bellows bulging out of shape and therefore nmalfunctioning. A
strainer is recommended ahead of an F&T because it nodulates to the

| oad. If the flow to the trap is 1 gpm the flow out of the trap is
1 gpm If it is on a light load, it nodulates to a very small opening
between the valve and the seat. Any scale or other wundesirable naterial
caught between the valve and seat would then prevent it from shutting
off and could cause it to blow steam  Accumulation of dirt under the
float could prevent its closing the valve. A strainer ahead of the
trap would collect this dirt before it could do any damage.
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Qur experience indicates that the average life of a float & thernos-
tatic trap mechanism is three to four years. O course, after it has
been replaced it is practically speaking a brand new unit.

| \VERTED BUCKET TRAPS (Fig. 2)

The thing to remenber about the function of inverted bucket traps is
that there are two condensate levels within the trap: one outside the
bucket extends all the way up to the valve and seat and water seals
the orifice; the other is within the bucket and determ nes whether
the trap is open or shut.

When the bucket is approximately 2/3 full of steam the bucket is
buoyant enough to float which neans it rises and puts the valve on

the seat. Differential pressure then holds the valve on the seat.
Condensate entering the trap enters beneath the bucket raising the

|l evel of condensate within the bucket. A rising condensate |evel

means a decreasing steam volumn and, therefore, @ decrease in buoyancy
of the bucket. When the bucket is approximately 2/3 full of condensate,
it is sufficiently heavy wth a nechanical advantage of the valve

lever, to sink and pull the valve off the seat to cause the trap to

di schar ge. This cycle continues to repeat itself with the frequency
of discharge varying with the load. If the load is extrenely Iight,
the trap will "dribble" which neans it wll have a rapid series of
very small, partial openings. This is the normal way the inverted
bucket trap functions on light loads. It is not blowng live steam
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Figure 2
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The difference in density between steam and water is used to operate the
inverted-bucket steam trap. Steam entering the inverted bucket causes the bucket to
float (because it is submerged in condensate) and close the discharge valve. On
startup, initial flow of condensate into the trap enters the bucket through the inlet tube
and then flows under the bottom edge to the top of the trap. When the bucket is
completely submerged and filled with conaensate, the valve remains open to allow
condensate discharge to the retum header. Steam also enters the trap through the inlet
tube under the bucket and rises and collects at the top, producing buoyancy. The
bucket rises and closes the valve. Air and carbon dioxide continually bleed through the
bucket vent and collect at the top of the trap. When the entering condensate brings the
liquid level to the opening level, the weight of the bucket, acting with a mechanical
advantage on a lever system, overcomes the pressure holding the valve on its seat.
The bucket sinks and opens the trap valve to discharge accumulated air first and then
condensate. Discharge continues until steam enters the bucket and again floats it
upward to repeat the cycle.
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Because the weight of the bucket is what is relied upon to open the
valve, and the weight of the bucket is the same for all pressures in
a given nodel nunber, it is necessary to vary the orifice size wth
the pressure: when pressures go up, the orifice size goes down. This
makes it extrenely inportant to get the right size orifice for the
pressure at which the inverted bucket trap Is going to be wused. In
exchange for this effort, the trap has a relatively long (5-10 vyears)
efficient life of discharging condensate as fast as it forns at steam
t enperat ure.

Air is continously vented through the vent orifice in the top of the
bucket . It accumnulates at the top of the condensate and is discharged
ahead of the condensate when the trap opens. There is no wait for a
drop in tenperature, the air is vented at steam tenperature. \hatever
steam passes through the vent of a standard inverted bucket trap is
condensed by the radiation of the trap cap and body. MNo Ilive steam
passes the orifice.

Since the open bucket has the sane pressure inside and outside, it

has good water hammer resistance. There is only one valve and seat
to maintain and the intermttent discharge action produces a scrubbing
action which nmoves dirt well. Nornmally, a strainer is not necessary
ahead of an inverted bucket trap.

A standard form of inverted bucket trap, as described above, is used
wherever there are no large volunes of air to be handled.  Buckets
with thermc vents can be had for a quick startup on "on-off" service.

The thermc vent opens a verty large port in the top of the bucket
preventing the bucket from floating and closing the wvalve while initial
air and warnup condensate are being handl ed.

In some incidences a trap is called upon to discharge condensate that

has been lifted from a lower level. Because of the pressure drop
involved in going from the lower level to the level of the trap, flash
steam is produced. Mst traps wll close on flash steam and result

in the backing up of condensate. A larger than standard bucket vent
can be provided in an inverted bucket trap to pass this flash steam
If large volunmes of flash steam are to be anticipated, the condensate
control ler configuration can be wused very efficiently. (See Figure 3)

Wen the steam is shutoff on a heat exchanger drained by an inverted
bucket trap, there will be free drainage of condensate if there is a
vacuum breaker between the heat exchanger and the steam trap inlet.
If there is no vacuum breaker, the vacuum wll be broken through the
trap itself provided there are no check valves to prevent this.
Because of the counterflow of air and condensate drainage nay be
sonewhat sluggish. If a cast iron trap has its prine water frozen,
it wll crack. However, stainless steel inverted bucket traps are
available which resist the force of the freezing prine.
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Condensate enters through the controller inlet. The flash steam [secondary steam) passes
through the by-pass at a rate controlled by the metering valve. This valve is adjusted to pass only
the amount of steam generated as flash during full capacity operation. During such a period, the
bucket remains down and the condensate discharge valve is wide open. During periods of light
condensate load, a larger amount of live steam will reach the condensate controller, floating the
bucket and closing the condensate valve.

Condensate Controller

Figure 3
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Inverted bucket traps are good for superheated steam service, however,
they must be primed after mintenance. On normal startups, the startup
condensate is adequate to prime them On this type of service, we
recoomend the use of inlet tube, coupling and check valve, a burnished
valve and seat and no insulation on the trap. The trap should not be
oversi zed. A restricted orifice may be in order.

BALANCED PRESSURE BELLOAS - THERMOSTATIC TRAP or THERMOSTATIC AR VENT
(Fig. 4)

The elenent of the balanced pressure bellows thernmostatic trap is essen-
tially the same as the thernostatic element in the float & thernostatic
trap. However, the valve opened by the thernostatic element not only
vents air, but also discharges condensate. The tenperature surrounding
the bellows determnes the bellows internal pressure which then deter-
mnes whether or not the bellows is extended closing the valve or
contracted opening the valve. The thernostatic trap requires a cooling
Ieﬁ to mnimze the backup of condensate in the heat exchange coil or
other apparatus. |t does- not pass condensate or vent air at steam

t enperat ure.

The bellows action of a thermostatic
trap is caused by steam pressure and temper-
ature as condensate flows to the trap. When
condensate temperature is close to steam

Fi gure 4 temperature, vapor pressure inside the bel-
lows causes the bellows to expand and close
the orifice. On startup, condensate and air are
pushed ahead of steam directly through the
trap. The thermostatic bellows element is fully
contracted and the valve remains open until
steam reaches the trap. As the temperature
inside the trap increases, it quickly heats the
charged bellows element, increasing the va-
por pressure inside. When pressure inside the
element becomes balanced with system pres-
sure in the trap body, the spring effect of the
bellows causes the element to expand and
close the valve. When temperature in the trap
drops a few degrees below saturated steam
temperature, imbalanced pressure contracts
the bellows, opening the valve. (Some bel-
lows have an alcohol-water mix and depend
on a higher pressure inside than outside to
close the valve.)

kKey [] sTEAM
ad CONDENSATE
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A true bDbalanced pressure bellows is charged with water so that it
follows the steam saturation curve very closely. (Some allowance is
made for the spring rate of the bellows.) Twenty degrees below sat-
uration tenperature is typical. In case of a leak in the bellows,
the tendency is to fail closed.

In some cases, the bellows thernostatic trap elenent has an alcohol-

water fill instead of pure water. This mxture results in a pressure
in the bellows higher than that surrounding it, which when it is
sufficiently high, wll extend the bellows and close the trap. This
type of trap, upon a leak in the bellows, usually results in failing
open. Wien either type of fill is subjected to water hanmer there is

a tendency to crease the convolutions of the bellows or wafer of the
elenent so that the pressure that is in the bellows is inadequate to
overcone this spring rate and put the valve on the seat. They fail
open. Should either of these traps be exposed to superheated steam
the internal pressure would be excessive resulting in a ruptured bellows
since the bellows material is only about .005" think. Either type

trap would probably fail shut.

Bal anced pressure bellows traps tend to nodulate on light |oads, but
tend to intermt on nedium to heavy |oads.

Uoon shut down of steam there is a substantial delay in the free
drainage of the trap because again, the pressure inside the bellows
follows the external pressure resulting in the closure node. \Ahen
finally cooled down, it 1is free draining, but often freezing can occur
in sone part of a heat exchanger or piping before the free draining
occurs. The average life of the balanced pressure bellows thernostatic
trap nechanism is 3-4 years.

The bellows trap can be used advantageously as an air vent at points

in heat exchange apparatus where the flow of steam is relatively stagnant,
resulting in air stagnation. Wwen used as an air vent, it should be
installed at the top of a coil vertical-condensate-header or just

ahead of the steam trap on a 1" pipe extended to a height sonewhat above
the coil. (Mninmum height above a flat horizontal coil should be
approximately 8'".) As an air vent, its average life is 5-6 years.



THERVCDYNAM C ~ TRAPS  (Fig.  5)

Thernmodynamc traps incorporate a disc valve. Wen the disc is seated,
it is closing off both the inlet and the outlet ports of the trap.

The inlet pressure elevates the disc from the seating surface. The
flow takes place under the disc from the inlet port through the outlet
port. Wen liquids flow through the trap, such as cold condensate, they
flow through at a relatively low velocity and the pressure wthin the
trap is essentially the sane above and below the disc valve. However,
when gases and vapors flow through the trap, they flow through at a
much higher velocity. Because they do, the disc valve experiences a
|ower pressure on its surface facing the seating surfaces than it does
on the other side (Bernoulli Principle). Because there is now a |ower
pressure on the seating side of the disc, the higher pressure on the
other side moves the disc to the seat. Upon closure pressure which is
the closing force is able to hold the valve on the seat inspite of the
fact that the pressure at the inlet port is higher. Snce the pressure
on'the actuating side of the disc is exerted over the entire surface
area of the disc, whereas that on the inlet port is exerted only on

its relatively snmall area, that pressure on the actuating side of the
di sc produces the greater force, holding the valve shut.

Air and condensate entering the controlled-disc trap pass through a heating
chamber surrounding the control chamber before passing through the inlet orifice. This
flow lifts the disc from the inlet orifice and condensate flows to the outlet. When steam
reaches the disc, increased flow velocity reduces pressure at the inlet while pressure
in the control chamber remains the same, causing the disc to block the orifice. Heading
steam from the control chamber causes the trap to open. If condensate is present, it is
discharged. The trap recloses in the presence of steam and continues to cycle at a

. controlled rate. It also closes on the high velocity of air being purged at startup.
Figure 5

CONTROLLED-DISC
: CAPSULE INLET
ORIFICE

CONTROL
CHAMBER

HEATING
CHAMBER

STRAINER
SCREEN

This type trap requires a bleed from the actuating side of the disc
to the discharge port on the other side of the disc. Wthout this
bleed, the trap would become air bound should it ever close on air.
.Because of this bleed, some steam and air are constantly bled from the
actuating side of the disc through the discharge port. This, of course,
results in a reduction of pressure on the actuating side of the disc
which is then eventually lowered enough to permt the inlet pressure to

nove the disc valve from the seating surface and discharge. [f cold
condensate cones to this trap, it wll stay open, however, if live steam
cones to the trap, it wll case again because of the drop in pressure

produced by the high velocity between the seating surface and the seating
side of the disc. Should hot condensate flow to the trap, hot enough
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to flash, a drop in pressure is again going to be experienced between
the seating surface and the seating side of the disc due to the high
velocity of this flash steam The trap wll <close. For this reason,
it is desirable to place a cooling leg ahead of this trap in an effort
to prevent the backup of condensate into your heat exchange apparatus
or steam nain.

The thernmodynamc trap has limted air handling capability because it
does close on air just as readily as it closes on steam Onhce the trap
IS up to tenperature, any air to be vented by it nust be bled through
the neans provided by the trap mnanufacturer to prevent air binding.

This may be a very fine groove or a few fine scratches.

Because the discharge pressure, or back pressure, of the trap is also
exerted on the seat side of the disc valve, this trap is limted in
the amount of back pressure against which it can work wthout excessive
steam loss. Even though the trap may not be discharging steadily, its
di scharge frequencey can increase to the point where it is passing sub-
stantial anounts of live steam

It is limted to an inlet pressure of approximately 10 psi m ni mum
because, thernmodynamc properties of steam at less than 10 Csnsi are
such to cause the trap to function inefficiently. It should not be
used on nmodul ating service because pressures less than 10 psi would be
anticipated during nodulating action.

The trap disc and seating surfaces are lapped to extreme flatness.

Tolerances are close. Therefore, it is recomended that strainers
be placed ahead of these traps to prevent their fouling or their
seating surfaces being scored by dirt. The average efficient [life of
?his trap can be as low as 1-2 years on light loads; i.e. 15#/ hr. or
ess.

It should be noted that this trap is not free draining if the trap
experiences a reverse differential which does occur when steam is shut
off'ahead of it. It wll function as a check valve and close off
tightly preventing the drainage of condensate. (This latter feature
can be easily denonstrated by hooking it wup backwards to a water hose.)

Another type of thernodynamic trap is the inpulse trap. Although

different in configuration and utilization of steams energy, its
resultant performance is about the sanme as a disc trap. (See Fig. 6)

Figure 6

IMPULSE




SUB- COOLING TRAPS = BIMETAL, WAFER etc. (See Fig. 7)

Sub-cooling traps are thernostatic traps which are designed to discharge
condensate at tenperatures substantially below the saturation tenperature
of the system to which they are connected. This results in the transfer
of some sensible heat to the process involved. It also reduces or
elimnates the discharge of flash steam which of course, is often

lost to atnosphere. Backing condensate into any type of heat exchange
equipnent  drastically reduces its capacity. Sub-cooling of condensate
in the presence of oxygen and carbon dioxide, which accumulate at the
interface between the steam and condensate, results in a corrosive
solution which varies in its potency. Backup of condensate inside

heat transfer equipnent can also result in damaging water hamer. Ot her
%pes of sub-cooling traps incorporate liquid expansion elenents, but

e

action is essentially the sane. TEMPERATURE

Figure 7

BI-METALIC

TRAP  NAINTENANCE |S WORTHWMH LE

Maintaining steam traps brings quick returns. See Table 1. Consider

that nost steam traps sell for $30 to $150. It costs about $100 to

install a new one or half that to repair it. pDepending on steam pressure,
return line pressure and local fuel cost, payback periods or one to six
months are common.

Table |
TABLE 1. COST OF 100 PSI STEAM LEAKS
ifi Monthl Monthly Cost, dol Annual ’ llar
832\0:1". in. Lc?o,t lg/ Steam (S%Itlo&) 1b) "m (SS??OO(C)OE::I M
118 52,500 f 263 ’ 3,160
3/16 117,000 585 7.020
1/4 210,000 1050 12,600
5/16 325,000 1625 19,500
3/8 470,000 2350 28,200
16 637,000 3185 38,220
112 835,000 4175 60,100
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CONDENSATE RETURN  SYSTEMS

Condensate return systems are valuable for several reasons. They save
the heat energy which would otherwise be flashed off or dunped to the
ground. They also save valuable water treatment chemcals and of course,

the water itself. If a plant is required to pay for its sewage, this
cost , in addition to the initial cost of the water, nust be taken into
consi deration. Polls that we have conducted indicate that condensate

.is worth in the neighborhood of $.75 - $l.001 Q0.

Condensate can also be a nuisance where it is discharged, especially
in cold weather when it freezes. Condensate return systems, of course,

elimnate this problem

It is extrenely inportant that condensate return piping be the right
size and properly pitched. Too'small and inproperly pitched returns
can cause damaging water hammer.

In order to save condensate, nunerous punps or other types of liquid
movers may be required to return the condensate to the boiler house.
The larger the plant and the greater the variation in elevations, the
nore inportant punps becone. Consider pressurized returns to hold the
heat, but be sure to use punping devices capable of handling high inlet
t enper at ures.

TESTI NG STEAM TRAP. PERFCRVANCE and CORRECTI NG BAD TRAPS

A good trap: 1) passes no live steam
2) drains condensate wthout any back-up;
3) vents air as fast as it conmes to the trap.
IF A TRAP IS OCOD the steam to it is shut off or its flow is blocked,

internally or externally. A nechanical trap my be over-pressured.
An inverted bucket vent may be clogged. A ball float may be

col | apsed. A bellows my have failed. If the trap is over-
pressured, correct internals wll solve the problem otherw se,
cleaning or replacing internals wll correct the problem

IF A TRAP IS HOI, it is K or it is blowing live steam

If it is in__inverted bucket trap and is intermttently discharging,
it is G 1If 1t 1s not and there is no distinct discharge, it
is handling a light load. If it is discharging continuously
and the bucket is dancing up and down, it has lost its prinme
and is blowing live steam Loss of prine can wusually be
corrected by closing a valve upstream or down stream for a

few noments and then re-opening. If it is discharging steadily
and the bucket is quiet, it is too small. An inverted bucket
trap's activities can be checked by listening to it. Is it
intermtting? Is the bucket dancing, etc.?

If it is a_disc trap and is intermtting six times per mnute, it
is K It Is intermtting 12 times a mnute or nore, it is
worn and losing live steam  Replace working parts. If it is
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discharging steadily, it is blowing live steam because it's worn

or dirt has jammed it open, or else it is too small. (Determning
which may be a problem) A disc trap's frequency can be found
by listening to 1t. If the trap 1is discharging steadily, conparing

the tenperature upstream of the trap during normal operation with
that after a good blow to atnosphere should indicate if sub-cooling
is taking place. If so the trap is too small. (This test can be
used to determine if any trap is too small.) If a disc trap is
discharging to a return system do not check its performance through
a test valve to atnosphere. Renoving the back pressure can cause
a disc trap which is blowing live steam to perform satisfactorily.

A float and thernostatic trap discharges condensate steadily, when
functioning properly. Vhen malfunctioning, it discharges simlarly,

but live steam acconpanies the condensate. Such a leak nay be
inpossible to detect. It probably cannot be done by [Iistening.

The live steam just adds to the noise of the flashing condensate

di scharge. It cannot be detected by observing its discharge through

a test valve to atnosphere because the live and flash steam mngle.
The trap can only be dismantled and the parts checked physically.
It can also be removed to a test stand where condensate flow to the
trap can be netered and the total output can be weighed including
condensed flash and any live steam (Bear in mnd that when the
thermostatic element vents air, it also vents live steam)

A thernostatic trap nmay discharge intermttently or nodulate and dis-
charge steadily. Wether -or not |live steam acconpanies the conden-
sate again my be inpossible to detect. The nature of the therno-
static trap discharge can also be determined by listening. (The
cycle can be speeded up for testing by spraying water on it from
a laundry nmoistening bottle.) It is difficult to pick up the live
steam discharge which follows that of the condensate in a worn
thernostatic trap. Sub-cooling, due to an wundersized trap, can be
checked as suggested above for the disc trap.

If a_sub-cooling trap is losing live steam it can be detected visually.
(bserve the discharge to atnmosphere. If it is functioning as
intended, there wll be no flash steam or [live steam

Little nention has been nade of checking traps by tenperature nethods.
Wiether or not a trap is functioning properly, there is virtually
always a substantial pressure drop from inlet to outlet. This
pressure drop accounts for a tenperature drop regardl ess of whether
condensate or steam or a conbination of both is passing. And the
mre live steam there is conpared to the anount of condensate,
the lower the down stream tenperature wll be. (The reverse of
what you mght expect.) This is based on a constant total weight
flow rate of condensate and steam

CAUTI ON:

1) Watch out for nodulating control valves that may change
the performance of a trap while you are checking.

2) Flash steam discharge from a trap, which is normal, can seldom
be distinguished from live steam discharge, which is un-
necessary waste. Light loads are an exception: flash steam
is lazy; live steam has velocity.
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3) The foregoing are guidelines describing good and bad traps.
There are gray areas between,

Al though we endorse no instrument manufacturers, we can list a few

Bear

it you presently have no nanes to refer to:

1) Mcrosonic Stethoscope Mdel EJ-300

EFI
14380 S.W 139 court Sound only,
Mam, FL 33186 relatively high frequency

2) II\E/IF::rosoni c Detection Kit
14380 S W 139 court Sound and visual i ndi cation
Mam, FL 33186

3) Mnearscope 500A
M near  Conpany
P.Q Box 547 Sound only
he First Street relatively low frequency
Los Atos, CA 94022

4) Son-Tector  Model 112
Techsonics
Box 251 Sound and visual i ndi cation
Bl Prado, NM 87529

5) Pocket  Pyroneter
Service Tectonics, [ nc.
11646 Whittier Avenue
Detroit, M 48224

6) Pyrometer Tenperature Indicator
Syscon, International, Inc.
205 Syranore  Street Tenmperature indication
South Bend, IN 46622

7) Heat Prober Thernoneter
WIlliam Wahl  Corp.
12908 Panama  Street Tenmperature indication
Los Angeles, CA 90066

in mnd: a 3/16" dianeter steam trap orifice leak on 100 psi steam

In

woul d cost you $7060 per year if your steam costs you $5.00 per
1000 pounds. MALTIPLY this by an average of |/3 to [/2 faulty
traps in a planf wth little or no maintenance. Then correct for
what your steam actually costs you. This is your potential for
energy saving. You can't afford to do nothing.

addition to mintaining your steam traps, consider returning conden-

sate under pressure to your boiler room and then to the bhoilers,
thus mnimzing the energy necessary to generate each pound of steam.
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If your plant wuses both high and low pressure steam flash steam from
high pressure trap discharges can be directed into the low pres-
sure distribution system by neans of flash tanks. The various
trap manufacturers can supply you wth flash tank design data.

J. A Kreners, Manager
Application Engineers
Armstrong Machine Works
10-27-81
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