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- The fundamental principle upon which the ‘operation of practically all
‘traps depends is that the pressure within the trap at the time of discharge

shall be equal to, or slightly in excess of, the pressure against which the

trap must discharge, including the friction head, velocity head and static
head on the discharge side of the trap. : T : :

~Traps may also :be classified according to the ‘principle of:operating
device which supplies the power to cause them to function as (1) float, (2)
bucket, (3) thermostatic, (4) float and thermostatic, (5) impulse, or
-(6) tilting traps. A : ‘ :
Float Traps.. A discharge valve is operated by the rise and fall of a
float due to the change of water level in the trap. When the trap is
empty the float is in its lowest position, and the discharge valve is closed.
A gage glass indicates the height of water in the chamber. . N

Unless float traps are well made and proportioned there is danger of
considerable steam leakage through the discharge valve due to unequal

expansion of the valve and seat and the sticking of moving parts. The .

. discharge from a fleat trap is usually continuous since the height of the
- float, and consequently the_area of the outlet, is proportional to the
amount of water present. . :

Bucket Traps. Bucket traps are of two types, the upright and inverted,. -
and although they are both of the open float construction, their-operating

. principle is entirely different. In the upright bucket trap, the water of

condensation enters the trap and fills the space between the bucket and

the walls of the trap. This causes the bucket to float and forces the valve

against its seat, the valve and its stem usually being fastened to the -
bucket. ‘When the water rises above the edges of the bucket it flows into -

‘it and causes it to sink, thereby withdrawing the valve from its seat.
This permits the steam pressure acting on the surface of the water in the
bucket- to force the water ‘to a discharge opening. " When the bucket is

emptied it rises and closes the valve and another cycle begins. The.

discharge from this type of trap is intermittent.

In the inverted bucket trap, steam floats the inverted submerged bucket
* and closes the valve. Water entering the trap fills the bucket, which
sinks and through compound leverage opens the valve, and the trap dis-
- charges. _ It is ympossible to install a water gage glass on an inverted

bucket trap, but if visual inspection is necessary, a gage glass can be
placed on the line leading to the trap. No air relief cocks-can be used,

but they are unnecessary, as the elimination of air is automatically taken . )
care of by air passing through the vent in the top of the inverted bucket

" regardless of temperature. o

Thermostatic Traps. Thermostatic traps are of two types, those in -

which the discharge valve is operated by the relative expansion of metals,

- and those in which the action of a volatile liquid is utilized for this purpose.
Thermostatic traps of large capacity for draining blast coils or very large
radiators are called blast traps.

Float and thermostatic traps have both a thermostatic element to release
air and a float element to release the water. :

. Impulse traps operate with a moving valve actuated by a control
cylinder. “When the trap is handling condensate, the pressure required to
lift the valve is greater than the reduced pressure in the control cylinder
. and consequently the valve opens allowing a free discharge of condensate.
As the remaining condensate approaches steam .temperature, flashing

t 278 . Chapter14 " 1945 Guide

H

Steam Heating Systems and Piping : L . ) 279

results, flow through ‘the valve orifice is c_h"oked'.ahd the bressure builds
up in the control chamber closing the valve. - ’ . .

‘ Automatic Return Traps- .

In the general heating plant, where thermostatic traps are installed on
the heating units, it becomes necessary to provide a means for returning
the water of condensation to the boiler, if a-condensation or vacuum pump
isnot used. When the return main can be kept sufficiently high above the
boiler water line for all operating conditions, the water of condensation -
will flow back by gravity, and no mechanical device is required. But -
actually this does not work out in practice. It follows, therefore, that a
direct-return trap is needed for the handling of the condensation even
though it may not be called into action except under some operating

" condition where the pressure differential exceeds the static head provided.

The installation of a direct-return trap assures safety for such systems,
and guarantees the operation of the plant under varying conditions.

Automatic return traps, sometimes called alternating receivers, may
be of the counter-balanced, tilting type, or spring actuated. These consist
of a small receiver with an internal float, and when the condensate will
not flow into the boiler under pressure, it will feed into the receiver of the
trap, and in so doing, raise or tilt the float or mechanism which actuates a
steam valve automatically. This admits steam to the receiver, at boiler -
pressure, and the equalizing of the pressures which follows allows the
water to flow into the boiler. ) ‘

Tilting Traps. With this type of trap, water enters a bowl and rises
until its weight overbalances that of a counter-weight, and the bowl
sinks to the bottom. As the bowl sinks, a valve is opened thus admitting

" live steam pressure on the surface of the water and the trap then dis-

charges. After the water is discharged, the ‘counter-weight sinks and
raises the bowl, which in turn closes the valve and the cycle begins again. - -
Tlli;mg.traps are necessarily intermittent in operation. They ate not
ordinarily equipped with glass water gages, as the action of the trap
shows when it is filling or emptying. The air relief of tilting traps is
taken care of by the valves of the trap. ’

DRIPS

A steam main in any type of steam heating system may be dropped to a. -
lower level without dripping if the pitch is downward with the direction of
steam flow. Any steam main in any heating system can be elevated if
drlpped_. 'Flg. 19 shows a connection where the steam main is raised and
the drain 1s to a wet return. If the elevation of the low point is above a
dry return it may be drained through a trap to the dry return in two-pipe
vapor, vacuum and sub-atmospheric systems. Horizontal steam pipes
may also be run over obstructions without a change in level if a small pipe - -
1s carried below the obstruction to care for the condensation (Fig. 20).

orizontal return pipes may be carried past doorways and-other ob-
Structions by using the scheme illustrated in Fig. 21. It will be noted

that the large pipe, in this case, runs below the obstruction and the
smaller one over it. ’

Branches from steam mains in one-pipe gravity steam systems should
’lclise tge preferred connection shown in Fig. 22, but where radiator condensa-
: on f?es not flow back into the main the acceptable method shown in the

ame hgure may be used. * This acceptable method has the advantage of -




