Volume Handler® 1 VH10-OLAAA

Ideal for applications which generate a high liquid flow rate

SPECIFICATIONS

Part Number

VH10-0LAAA
Max Liquid Temp - °F (°C) 170 (76.7)
Max Liquid Pressure — PSIG (BARG) 170 (11.7)
Control Air Min — PSIG (BARG) 50 (3.4)
Control Air Max — PSIG (BARG) 130 (9.0)
Ht — inches (cm) 12 (30.5)

Width —inches (cm)

10-3/4 (27.3)

Depth (Inlet/BV) —inches (cm)

11-1/2 (29.2)

Inlet / Outlet — NPT 117
Control Air — NPT 1/4
Balance Line — NPT 1/8
Max Capacity @ 110 PSI - GPM 6.4 (1454) *
(kg/hr)
Weight — LBS (KG) 24.6 (11.2)

* Varies with pressure/piping

SG-VHI10001 Rev. A 5/16/13 (13-22?)

INTRODUCTION

Drain-All No-loss condensate traps provide unique,
high quality, energy efficient, reliable product solu-
tions for draining and moving liquids such as: (1)
condensate removal from compressed air systems,
(2) oils and lubricants from manufacturing or test
equipment, and (3) liquids from atmospheric and
vacuum systems. Drain-All condensate traps are
produced under a certified I1SO 9001 Quality Man-
agement System to ensure the product exceeds
customer expectations.

Drain-All products are industrially robust, require
little maintenance and since they do not require
any electrical connections, can be easily installed
on equipment at any point in a system. The unique
design maintains a liquid barrier inside the trap
which prevents the escape of costly process gas. As
a result, no-loss condensate traps provide energy
savings when compared to timer drains and manu-
al valves. These patented devices are backed by an
excellent warranty and a strong technical support
staff who are available to assist customers in devel-
oping engineered solutions for all of their liquid
drainage problems.

The Drain-All product line includes a wide array of
products, options and accessories which enable
customers to customize their particular liquid
drainage systems. The Drain-All condensate drains
are compatible with all manufactures of compres-
sors, aftercoolers, filters/separators, receivers and
dryers.
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PARTS & MATERIALS OF CONSTRUCTION

CODE| PART #|ITEM DESCRIPTION/REMARKS

1 300775 |Valve Attachment Kit Includes:
(1) Valve Attachment Bracket-Stainless Steel
(2) Screws-Zinc Plated Steel
(2) Screws,Self Tapping- Zinc Plated Steel
(2) Nuts-Zinc Plated Steel

2 300740 |4-Way Valve Black Enamel Finished Aluminum

3 301215 |Port Screen Coated Steel Body, Bronze Screen

4 301000 |Elbow Fitting Brass

5 300128 |Elbow Fitting Brass

6 101000 |Screen Kit Assembly Brass Tee, Aluminum disk, (2) SS Screens

7 350354 |Control Air Tube, 1/4" Diax4"L Nylon

8 350350 |Control Air Tube, 1/4" Dia x 6" L Nylon

9 350352 |Control Air Tube, 1/4" Diax 7" L Nylon

10 | 350357 |Control Air Tube, 1/4" Dia x 10" L Nylon

11 | 302500 |Screw, Self-Tapping Zinc Plated Steel

12 | 302806 |Name Plate Aluminum

13 | 300600 |Push to Test Button Brass

14 | 300700 |Control Air Filter Assembly Aluminum Head, Polycarbonate Bowl, Push Drain

15 | 300800 |Hex Nipple Brass

16 | 301127 |Tee Fitting Brass

17 | 170100 |Head Aluminum

18 | 300302 |Cylinder Mount Kit Includes:
(1) Bracket- Aluminum
(2) Screws-Zinc Plated Steel
(1) Mount Pin-Electroless Nickel Plated Steel
(1) Cotter Pin-Stainless Steel

19 | 301210 (Elbow Fitting Brass

20 302210 |Valve Stem O-ring Viton, Brown

21 100730 |Valve Stem, 2.235" L O-ring Seal, Aluminum

22 | 400100 |Inner Magnet Ceramic with Viton Ends and Covering

23 302215 |Center Tube O-ring Viton, Brown

24 200170 |Center Tube, 4.5"L O-ring Seal, Aluminum

25 | 302300 |Hex Bolt Zinc Plated Steel

26 350340 |Pneumatic Cylinder, 1.5" Dia 50 - 130 PSL, SS Body and Rod, Alum Ends

27 100480 |Float Polyurethane, Bullet Shaped

28 302200 |Sleeve O-ring Viton, Brown

29 | 100300 |Sleeve, .125" TK Epoxy Fiberglass, Translucent

30 | 350343 |Clevis and Pin Kit Includes:
(1) Clevis-Electroless Nickel Plated Steel
(1) Clevis Pin-Electroless Nickel Plated Steel
(1) Cotter Pin-Stainless Steel

31 | 301570 [Washer, 1/2" SAE Zinc Plated Steel

32 100810 |Control Lever Stainless Steel for 1" NPT Ball Valve

33 170210 |Base 6061-T6 Aluminum

34 | 300921 |Hex Nipple, 1" NPT, 2"L Stainless Steel

35 | 300211 |Heavy Duty Ball Valve, 1" NPT Double O-ring Viton Stem Seals, Nickel Plated Brass

36 | 302400 |Coupling Nut, 1/2"- 13 x 1-1/4"L Zinc Plated Steel

37 | 301130 |Installation Kit Includes:

38 (2) Needle Valves-Brass

39 (1) Straight Fitting-Brass

40 (1) Elbow Fitting-Brass

41 (1) 1/4" Dia LDPE Tube

SG-VHI10001 Rev. A 5/16/13 (13-72?)
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1” CONDENSATE TRAP The patented Drain-All was designed for removing condensate from

compressed air systems. Since it is totally pneumatic, it does not
require any electricity and can be easily installed using simple piping
connections at any point in a system including remote locations.
There are models for 170, 300, 750 and 1200 PSIG and they can
handle liquid temperatures up to 170°F. It has 1” NPT inlet and outlet
ports and a full 1”7 smoothly contoured condensate flow path. The
industrially robust, highly reliable Drain-All has few moving parts and
at 25 pounds, can stand up to the most demanding applications with
minimal maintenance.

INSTALLATION ..ottt 2
INDEX START-UP & TROUBLESHOOTING ......couvvvinieniiiniinicnicicicicenne 3
PRODUCT TECHNOLOGY - HOW IT WORKS ......coeeireirierinieneaiienns 4
FREQUENTLY ASKED QUESTIONS .......covviiiiiiieieienieniecceciens 5
INSTALLATION LOCATIONS ....cooiiiiiiiiiiiiiiicciccnecrccie e 6
INSTALLATION METHOD #1 ..o eevennens 7
INSTALLATION METHOD #2 ...oooeiiriiiicciciii s 8
INSTALLATION METHOD #3 ..ottt 9
LIQUID QUEUE ........... veverenens 10
DISCHARGE CONTROL .....ooouiiriiiiniciiie et 11
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INSTALLATION

Before installing the Drain-All condensate trap, a
review of the following items will help make the
right decision regarding options which could be
used to ensure long-term maintenance free
operation.

RUST AND SCALE

Even though the Drain-All condensate trap is
designed for handling rust and scale, it is recom-
mended that the system be blown down after all
piping is installed and before the trap is connect-
ed to the piping. The Drain-All condensate trap,
with a large, smooth, liquid flow path, easily
handles contaminates in the liquid once the
system is in operation. If there is excessive rust
and scale on a continuous basis, consider using
the Rust Handler’ designed for compressed air
systems that have extremely heavy amounts of
rust and scale.

CONTROL AIR & BALANCE LINE

The control air line provides air through the
sealed center tube to operate the air cylinder.
Clean dry air should be used for this control air
supply. The balance line provides a means to
handle the displaced air from the reservoir as
the liquid enters the reservoir. The control air
line and the balance line are two separate lines
which have nothing in common with each other
and should never be connected to each other in
any way. Do not connect them together with a
tee fitting.

CONTROL AIR

Control air pressure requirements vary by prod-
uct and must be regulated within specifications
provided in the product’s literature.

BALANCE LINE

The balance line must have either (1) exactly the
same pressure as the vessel being drained or (2)
slightly less pressure than the vessel being
drained.
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The same pressure is achieved when the balance
line is tied back into the vessel being drained,
such as connecting the balance line at a tee
fitting on the vessel’'s pressure gage or access
port. A slightly lower pressure may be achieved
by locating the balance line connection on the
air header pipe a few feet downstream from the
vessel being drained. When hooking the balance
line to an air header, connect it to the header
prior to any other vessel attached to the header.
If there is absolutely no place to connect the
balance line into the air system, or if a tempo-
rary installation is to be made while waiting for
the next shutdown to tie in the balance line, the
balance line can be vented to atmosphere. In-
stall the needle valve that comes as a compo-
nent of the installation kit into the port on top of
the tap where "Balance Line" is indicated. Then
follow the start-up instructions for adjusting the
opening of the balance line needle valve. There
will be very little air loss to atmosphere. The
preferred method for reliability is always to
connect the balance line back to the pressure
vessel.

NO MANIFOLDS

There cannot be multiple system drains through
a manifold to one trap. This will not work be-
cause all system drains will not be of the same
pressure. Therefore, the liquid from the higher
pressure drain lines will bypass the trap and flow
backwards up the lower pressure drains. In-
stalling check valves on system drains is not a
solution because pressure variations which in-
hibit proper operation will still be present. Prop-
er installation of the balance line is not possible
with multiple drains hooked up through a mani-
fold.

CORROSION

There are Drain-All products available which
include corrosion resistant coatings and materi-
als. If the application environment is highly cor-
rosive, review these products and options to
determine if they should be specified. Also avail-
able are Drain-All products which handle higher
pressures and temperatures.

INSTALLATION STEPS

1. Prior to installing the trap, blow down the
vessel being drained to remove excessive rust,
scale, and dirt knocked loose during piping in-
stallation.

2. Remove the trap from the box and set it in an
upright position where it will be connected.
Most Drain-All products do not have to be se-

cured. Larger volume and higher pressure prod-
ucts may require some form of movement re-
straint. To ensure proper operation in all installa-
tion layouts, the top of the trap should be lower

than the bottom of the vessel being drained.

3. Using 1/2” pipe, connect the vessel being
drained to the 1/2” liquid inlet on the base
of the trap. Be sure to install a shut-off valve and
a bypass valve between the vessel being
drained and the trap. This will allow easy removal
of the trap "on the run" during any preventive
mainte-nance activities. After installing the piping,
close the inlet shut-off valve.

4. Using 1/2” pipe, connect the trap
discharge outlet to a sealed drain pipeline or
enclosed/covered trough. The discharged liquid
is under pressure and can splash back if
directed down-ward toward the bottom of a
simple, shallow, open through-type floor drain.

5. Connect the balance line from the trap to the
appropriate connection point on the vessel being
drained using the tubing and needle valve pro-
vided in the installation kit. The balance

line must be sloped down towards the trap.
After installing the balance line, close the balance
line needle valve.

6. Using the tubing and needle valve provided in
the installation kit, connect the control air supply
line to the control air filter inlet on the trap.
Always use the cleanest and driest air possible to
ensure long term maintenance free operation.
After connecting the control air line, close the
control air needle valve and proceed to start-up
section.
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START-UP & TROUBLESHOOTING

START-UP

1. Close control air line and balance line needle
valves as well as inlet isolation shut-off valve.

2. Bring up system pressure.
3. Fully open control air needle valve.

Check for leaks in control air line. Push the “Push
to Test” button on top of the trap to verify the
air cylinder strokes, opening the discharge ball
valve. Leave control air needle valve open.

4a. Applications where the balance line is con-
nected back to vessel being drained. Fully open
the balance line needle valve. Check for air leaks
on balance line and fittings. Leave balance line
needle valve fully opened. The needle valve can
be used as an isolation shut-off valve.

4b. Applications where the balance line needle
valve is vented to atmosphere or connected to
a header pipe leaving the vessel being drained.
Open the balance line needle valve only enough
to ensure a small amount of air can flow through
it. This will be adjusted in a later step.

5. Gradually open the inlet isolation shutoff valve
to the full open position to allow liquid to enter
the trap. The reservoir will fill until the float is
raised to the upper position actuating the con-
trol circuit extending the air cylinder and open-
ing the ball valve. Once the discharge starts, the
liquid level in the Drain-All reservoir begins to
lower. This lowers the float back to its original
position which deactivates the control circuit
closing the ball valve.

6a. Applications where the balance line needle
valve is vented to atmosphere or connected to
a header pipe leaving the vessel being drained.
With liquid in the reservoir and the liquid dis-
charge ball valve in the closed position, close the
balance line needle valve. As you slightly open
the balance line needle valve, look into the
translucent sleeve just above the inlet port and
look for a trickle of small bubbles. Continue to
open the needle valve until you see these bub-
bles indicating a proper setting for the balance
line needle valve. Remember that bubbles will
only be seen if there is a pressure differential
(when balance line is vented to atmosphere or
to a header leaving the vessel being drained).
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6b. When the balance line is connected back to
the vessel being drained, there is no pressure
differential between the inlet and balance line
and there will be no bubbles in the liquid. In
this application keep the balance line needle
valve in this connection fully open. The top of
the trap must be below the bottom of the vessel
being drained.

7. Once properly installed, no further adjust-
ments to the trap are necessary. The trap is fully
automatic, discharging on demand as needed
when liquid accumulates.

TROUBLESHOOTING
1. Water does not enter.

A. Balance line isolation shutoff valve is closed
which does not allow liquid to enter the trap.

Solution: Adjust balance line needle valve per
installation instructions.

B. Liquid inlet shut-off valve is closed.
Solution: Fully open liquid inlet shut-off valve.

C. Vessel drain, and/or pipe from vessel drain to
the trap inlet is plugged.

Solution: Clear obstruction. If rust or debris is
commonly present consider upgrading to the
Rust Handler model.

D. Location of balance line connection causes
higher balance line pressure than liquid inlet
pressure. The trap is “back flowing”.

Solution: Refer to installation instructions for
proper balance line installation.

2. Fills and will not drain.

A. Control air line needle valve is closed, or not
fully open

Solution: Fully open control air needle valve.

B. Lack of adequate air pressure on control air
line.

Solution: Provide more than the minimum re-
quired PSIG to control air line connection per the
product specification.

C. Hole in valve stem clogged.

Solution: Clear obstruction. Do not alter hole
diameter.

D. Filter element clogged or dirty.
Solution: Replace part.
3. Discharge ball valve stays open.

A. Center tube magnet installed upside down,
i.e., north and south poles reversed.

Solution: Reinstall center tube magnet rotating
it 180 degrees, end for end.

B. Bleed hole for air cylinder clogged.

Solution: Clear bleed hole on side of air cylinder
located on opposite side from control air con-
nection to the cylinder. Do not alter hole diame-
ter.

C. Center tube magnet stuck or not properly
sealing against valve stem. This can result from
excessive oil and water contaminates allowed
to get into the control air lines and then into
the center tube, thereby coating the center
tube magnet and causing it to stick.

Solution: Clean center tube and center tube
magnet and reassemble. Also, if possible, con-
nect the control air line to a clean dry air source
which will prevent reoccurrence. If problem
persists then consider upgrading to the Rust
Handler model.

4. Excessive bubbling action in reservoir.
A. Air leak in balance line and/or fittings.

Solution: Refer to installation instructions and
start-up procedures.

B. Balance line needle valve opened too far.

Solution: Adjust balance line needle valve per
installation instructions.
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PRODUCT TECHNOLOGY - HOW IT WORKS
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FIGURE 2

FIGURE 1: START OF CYCLE

The float (1) with a molded in magnet (2) is
sitting on the base in its lowest position. The
float magnet exerts a magnetic force repelling
the center tube magnet (3) upward, holding it
seated against an orifice in the lower end of the
valve stem (4). This retains the control air com-
ing in through the control air filter (5) in the
center tube (6). The control air circuit including
the center tube magnet and valve stem are iso-
lated from the liquid held in the reservoir (7).
The air cylinder (8) is in the home position and
the discharge ball valve (9) is closed.

There is always a residual amount of liquid (10)
left in the bottom of the reservoir after each
discharge cycle. The trap stops discharging be-
fore all accumulated liquid is removed providing
a liquid seal that conserves expensive com-
pressed system gas. Liquid (11) flows through
the inlet port (12) and into the reservoir to start
the fill cycle. Liquid continues to fill the reservoir
until the float has displaced enough liquid to
become buoyant and the float pops upward to
the upper position shown in Figure 2.

IG-VHI10001 Rev. A 11/25/13 (13-593)

FIGURE 2: START OF DISCHARGE

The liquid flows in and raises the float to its
highest position as shown. The float magnet is
raised up past the center tube magnet and re-
pels the center tube magnet downward opening
the orifice in the valve stem. This allows the
control air held in the center tube to flow
through the control air circuit to the actuating
cylinder. The actuating cylinder extends and
opens the ball valve starting the discharge of
accumulated liquid.

When the correct amount of liquid has been
discharged, leaving a liquid seal in the reservoir,
the float has been lowered to a point where the
float magnet is below the center tube magnet. In
this position, the float magnet repels the center
tube magnet back upward against the valve stem
orifice, which seals off the control air flow to the
actuating cylinder. The cylinder has a spring
which then returns the cylinder to its home posi-
tion, closing the discharge ball valve. The dis-
charge is stopped as shown in Figure 1 and the
fill cycle repeats.

THE BALANCE LINE PORT

The balance line port is a hole through the head
of the trap that goes into the reservoir. This
port allows the air trapped in the top of the
reservoir to move out of the reservoir to allow
liquid to enter the reservoir through the inlet
port. If there were no balance line port, as lig-
uid entered the reservoir under pressure, the
air trapped in the top of the reservoir would be
compressed until it was the same pressure as
the liquid coming in and the unit would stop
filling.

There are three methods of connecting to the
balance line port. The most effective is to con-
nect it back to the vessel being drained as
shown in the illustrations above. In this configu-
ration, the reservoir is at the same pressure as
the vessel being drained and the liquid is filling
by gravity. In this case, the top of the trap must
be lower than the bottom of the vessel being
drained. The balance line can also be attached
to a header pipe leaving the vessel being
drained or vented to atmosphere using a needle
valve. Venting to atmosphere uses very little air
if the needle valve is adjusted properly.
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FREQUENTLY ASKED QUESTIONS

Where should a Drain-All be installed?

At liquid accumulation points within a system at
compressors, air receiver tanks, intercoolers,
aftercoolers, dryers, separators, filters and drip
legs.

Is this an oil-water separator?

No. Drain-All is a liquid drain and it will drain oil,
water, and particulates from the compressed air
system. Once this is accomplished, the discharge
should be piped to an oil-water separator before
discharging to the environment.

Does this replace a dryer?

No. Drain-All works in conjunction with a dryer.
Dryers typically convert water vapor in the com-
pressed air into liquid which is usually dis-
charged through a small automatic drain device
integral to the dryer. These small automatic
drains are often prone to clogging and failure.
When this occurs, such drains are normally re-
placed with Drain-All units which do not clog. A
dryer prepares the moisture for removal from
the system by condensing it. It is the job of the
reliable Drain-All to ensure that the liquid is
actually discharged from the air system.

Is it mandatory to use a balance line?

Yes. The balance line provides a means to handle
the displaced air from the reservoir as the liquid
enters the reservoir. In specific cases, however,
where there is no easy way for the balance line
inlet to be connected to the vessel being drained
the balance line can be vented to atmosphere if
the installation method 3 is followed.

What is the capacity?

In each application, based on pressures and
piping layout for that application, a Drain-All
model will eject a specific amount of liquid on
each cycle. This varies by model and application.
Contact Drain-All or your distributor with specifi-
cations on the pressure and capacity of liquid
you need to handle and an appropriately sized
Drain-All can be selected for your application.
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What size compressor can it handle?

There are Drain-All models that will function
effectively on any size compressor, compressed
air system, atmospheric, or vacuum system.
Contact Drain-All or your distributor with specifi-
cations on the pressure and capacity of liquid
you need to handle and an appropriately sized
Drain-All can be selected for your application.

Can one Drain-All be used to drain multiple
tanks and/or compressor systems?

No. Individual tanks, even if connected to each
other, will not all be of precisely the same pres-
sure level and the liquid would accumulate in
the lowest pressure drain or system thereby
bypassing the Drain-All. Furthermore, the use of
check valves from multiple vessels to a single
Drain-All installation will not make this work
properly. Always install one Drain-All for each
item of equipment to be drained.

Can a Drain-All be used in systems with pres-
sure greater than 170 PSIG?

Yes. Higher pressure models are available. If the
control air comes from higher pressure systems,
a pressure regulator on the control air line may
be used and set at the proper control air pres-
sure or optional control air components can be
ordered to accommodate higher pressures.

Can the balance line and the control air line be
hooked together via a tee connection?

No. Each of these air lines has its own specific
purpose and should never be tied together. The
control air should be the cleanest driest air avail-
able since it supplies air to the control circuit to
operate the pneumatic actuating cylinder which
functions best and lasts longer if clean dry air is
used.

The balance line allows the air in the reservoir to
move out leaving room in the reservoir for the
incoming liquid. This air contains moisture that
would be drawn across a tee fitting tied to the
control air line and be pulled directly into the
control air circuit, which can damage control air
pathways and the air cylinder.

Is there only one model Drain-All?

No. There are models for a wide range of special
applications. Dimensional alterations, design
changes, component options and special materi-
als or coatings are used in models to withstand
high temperatures and highly corrosive environ-
ments as well as accommodate high volume
discharge requirements.

What if the system has an abundance of metal-
lic trash?

Before installing the Drain-All, blow down the
system being drained to eliminate as much ex-
isting loose scale as possible. The large, smoothly
contoured flow paths in Drain-All units handle
normal levels of debris found in most applica-
tions. Should there be an excessive amount of
debris such as heavy rust, ask your distributor
about Drain-All’s Rust Handler’” model designed
for that kind of severe duty.

How can the Drain-All be used as an instrument
to gather data on condensation in a com-
pressed air system?

With the use of Drain-All’s optional cycle coun-
ter, the Drain-All can provide accurate data on
the amount of liquid that a compressed air sys-
tem generates. This is very useful when buying
new compressed air system equipment because
a Drain-All with a cycle counter is a benchmark-
ing instrument. Since the Drain-All discharges
the same amount of liquid on every cycle, know-
ing the number of cycles over a specific period of
time under specific temperature and humidity
conditions provides the ability to track liquid
production. This benchmarking can be correlat-
ed to ongoing changes in ambient temperature
and humidity conditions to identify variances in
liquid production indicating changes which need
investigation. Too few cycles would mean not
enough liquid is reaching the Drain-All and
should be investigated. Too many cycles would
mean too much liquid is being made or too much
liquid from somewhere is reaching the Drain-All
and should be investigated. Knowing the
amount of liquid a system produces is also es-
sential for properly sizing oil-water separators.
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INSTALLATION LOCATIONS

1. Connect balkaince line to vessel beng draned, to header leaving vessel being drained, or vent to gtmosphere — do not manifold bolance lines together.
2, Balance line bulances reservair of trap to vessel being droined. Control air operates oir cylinder. These twa should not be connected together.

3. Bring control air fram clean dry source downstream of dryer 1f possible, can manifold control air lines togethjr,7
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THERE ARE THREE METHODS USED TO CONNECT THE BALANCE LINE PORT

Method -1

Connect the balance line port to the vessel
producing the condensate. This is the preferred
method since it is a closed-loop arrangement. In
the first four applications above, the balance line
is connected back to the vessel that is producing
the condensate. The balance line should never
droop or slope upward. The pressure on the
incoming condensate to the trap and the pres-
sure in the balance line are the same and the
trap is filling by gravity. For this method, the top
of the trap must be below the bottom of the
vessel being drained.

(Also reference pages 7-9 for illustrations)

Method -2

Connect the balance line to a tee in the
drain pipe leaving the vessel producing the
condensate. This is an alternate method to
Method-1 when there is no convenient loca-
tion to connect the balance line to the ves-
sel. This is shown above in the drip leg and
separator/filter applications. The bottom of
the vessel being drained must be significantly
above the top of the trap. This allows the
balance line to sloped downward toward the
condensate trap. The balance line should
never droop or slope upward.

Method -3

Vent the balance line port to atmosphere using
a needle valve inserted in the balance line port
and slightly opened. This can be used on any
application but must be used when the bottom
of the vessel is lower than the top of the trap.
The needle valve should be opened slightly to a
point where only a small amount of air can be
felt leaving the needle valve. This method pro-
vides a pressure differential in the trap reservoir
and condensate is blown into the reservoir
instead of filling by gravity.

VESSELS WITH BOTTOM LOWER THAN THE TRAP’S TRIGGER LEVEL

In the Method 3 drawing, there is a dotted line
indicating the level of the trigger level of the
trap. This is the height the condensate must
reach in the trap to start the discharge cycle.

When the balance line port is connected back to
the vessel or header pipe, as shown in the draw-
ing above, the trap is filling by gravity. In these
applications the bottom of the vessel must be
higher than the top of the trap so that the con-
densate flows by gravity down and out of the
vessel into the trap.

When the bottom of a vessel being drained is
lower than the trigger point in the trap, a
shown in the drawing to the right, do not con-
nect the balance line port to the vessel or head-
er pipe.

In the drawing to the right, if the balance line
were connected to the vessel or header pipe, the
condensate would be filling by gravity

IG-VHI10001 Rev. A 11/25/13 (13-593)

the trap by gravity. With the bottom of the ves-
sel being lower than the top of the trap, this
would result in condensate backing up in the
vessel to the same height of the condensate in
the trap. When the condensate

AR CONTROL AIR
AR IN ouT
— —
wo |
1
1
SHUT!
OFF
BYPASS
I AR VENT
_a-ADJUSTMENT
10
DRAIN
1>

AIR RECEIVER TANK

reached the trigger level in the trap, shown by
the dotted line, the condensate would also reach
the same height in the vessel (the same dotted
line).

In an application where the bottom of the vessel
is lower than the top of the trap, the balance line
must be vented to atmosphere. Venting a small
amount of air from the trap reservoir to atmos-
phere results in a pressure differential in the trap
reservoir. This allows the pressure in the vessel
to push the condensate downward, out of the
vessel, and up into the trap. This achieves proper
filling of the trap while removing all condensate
from the vessel.



INSTALLATION METHOD #1

Balance Line to Vessel

USE THIS FIFING LAYOUT DRAWING IN THE CASE BYPASS VALVE BYPASS LOOP
WHERE THE BOTTOM OF THE VESSEL BEING DRAINED
IS ABOVE THE TRIGGER POINT OF THE TRAP BUT NQOT H
HIGH ENOUGH TQ CONNECT THE BALANCE LINE TQ
THE VERTICAL SECTON OF THE DRAN LINE

UN\DN
CONNECT THE BALANCE LINE TO THE VESSEL BEING FITTING
DRAINED SUGH THAT THE PRESSURE OF THE LIQUID
ENTERING THE TRAP IS THE SAME AS THE PRESSURE
ON' THE BALANCE LINE, ‘ i e, -%.'-!=EIL_III=|-I|I
THE BALANCE LINE MUST BE SLOPED FROM THE @
CONNECTION POINT ON THE VERTICAL DRAIN LINE i
DOWNWARD TOWARD THE TRAP. E‘%mrgo_\fo A}"RRAP

e E—
AIR TO BE CLEAN
TOP VIEW AND DRY
/\/ BALANCE LINE SLOPED

TOWARD TRAF CONNECT
/TO EXISTING TANK PORT

VESSEL BEING
DRAINED

BALANCE LINE

fSGLATDN VALVE

OUTLET
{ ISOLATION VALVE
i 10 DRAIN

'-Ill-lﬂl--— ——

TRIGGER POINT

UNLESS OTHERWISE NOTED
ALL DIMENSIONS ARE IN INCHES]
7— INLET ‘fa‘“c 1/2" PORTED TRAP INSTALLATION

ISOLATION VALVE F % BALANCE LINE TO VESSEL BEING DRAINED
® [oRAWN BY [TMK
DWG NG 1031910-03 REV BATE:

IG-VHI10001 Rev. A 11/25/13 (13-593) Page 7



INSTALLATION METHOD #2

Balance Line to Drain Line

IS ABOVE THE TOP OF THE TRAP ENOUCH THAT THE
BALANCE LINE CAN BE CONNECTED TO THE
VERTICAL SECTION OF THE DRAIN LINE AS SHOWN.

USE THIS PIPING LAYOUT DRAWING IN THE CASE BYPASS LOOP
WHERE THE BOTTOM OF ‘THE 'VESSEL BEING DRANED B IPA3S VAWE\H f

UNION

THE BALANCE LINE MUST BE SLOPED FRCM THE FITTING
CONNECTION POINT ON THE VERTICAL DRAIN LINE
DOWNWARD TOWARD THE TRAP © ©

S %@ o D)
o o

? CONTROL AIR

PIPING TO TRAP

AR TO BE CLEAN
TOP VIEW AND DRY

“

VESSEL BEING

DRAINED BALANCE LINE SLOPED

TOWARD TRAP

BALANCE LINE

,ﬁSOLATON VALVE

OQUTLET

,,,,,,,,,,,,,,,,,,,, [~ ISOLATION VALVE
, TO DRAN

i ] % e Y e R

UNLESS OTHERWISE NGTED
ALL DIMENSIONS ARE IN INCHES
INLET 1/2" PORTED TRAP INSTALLATION
BALANCE LINE TO DRAIN LINE
ISOLATION VALVE

DRAWN BY:|DEC
DWG Nd L71111-d2 REV DATE

TRIGGER POINT
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INSTALLATION METHOD #3

Balance Line Vented to Atmosphere

USE THIS PIPING LAYDUT DRAWING IN THE BVPASS VALVE BYPASS LOGOP
CASE WHERE THE BOTTOM OF THE VESSEL

BEING DRAINED IS BELOW THE TRIGGER B

PONT DF THE TRAP (7 INCHES ABOVE THE THT

FLOCR), UNION

IN THIS CASE, THE BALANCE LINE MUST BE FITTING

VENTED TD ATMOSPHERE TG PREVENT

LIQUID FROM ACCUNMULATING INSIDE THE [¢] 0

VESSEL BEING DRAINED. SEE THE ; s I

PRODUCT INSTALLATICN GUIDE FOR THE i 0 d:l]: é‘o y@@‘—‘

PRACEDURE <IN ADJUSTING THE ANJUNT o <

OF VENTING PROPERLY CONTROL AR
PIPING TO TRAP

AIR TO BE CLEAN
TOP VIEW AND DRY

/\/ BALANCE LINE VENTED
0 ATMOSPHERE

VESSEL BEING
DRAINED BALANCE LINE

TRIGGER POINT /Sowow VALVE

AUTLET

[ ISOLATION VALVE

T0 DRAIN

—

UNLESS DTHERWISE NOTED
J ALL DIMENSIONS ARE N INCHES

7-0 INLET 1/2° PORTED TRAP INSTALLATION
ISOLATION VALVE BALANCE LINE VENTED TO ATMOSFHERE

DRAWN BY |DEC

DWEG NG: |071111-D3 REV OATE.
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LIQUID QUEUE

THE DRAIN-ALL DISCHARGES A LARGE AMOUNT OF LIQUID EACH (D OUTLET OF LARGE DIAMETER PIPE OR TANK MUST BE AT THE SAME
CYCLE. TO MINIMIZE AIR LOSS UFON DISCHARGE, THERE HAS TO LEVEL AS INLET PORT ON THE DRAIN-ALL TO ASSURE ALL LIQUID IN
BE ENOUGH LIQUID IN A QUEUE FEEDING THE DRAIN—ALL. THE QUEUE IS AVAILABLE TO DRAIN—ALL.

LIQUID IN THE QUEUE MUST BE HELD WITHIN A VERTICAL RANGE

DEFINED BY THE TRIGGER POINT OF THE DRAIN—ALL AND THE @ INLET TO LARGE DIAMETER PIPE OR TANK MUST BE LOCATED AT
BOTTOM OF THE INLET PORT OF THE DRAIN—ALL. THIS LIQUID THE TOP OF THE PIPE OR TANK TO ASSURE THAT THE ENTIRE
QUEUE CAN BE HELD IN A SUFFICIENT LENGTH OF 17 PIPE (A) VOLUME CAN FILL WITH LIQUID AND NOT TRAP AIR.

OR A SHORTER LENGTH OF A LARGER DIAMETER PRIFE OR TANK
(B). (NOTE. INLET/OUTLET LOCATIONS ON LARGER PIPE /TANK) THE TABLE SHOWS THE ESTIMATED AMOUNT QOF LIQUID NECESSARY
IN' THE QUEUE AT VARIOUS PRESSURES. DATA IS AVAILABLE FOR

OTHER PRESSURES UPON REQUEST

\/\ \/\ PSI GALLONS
20 0.5

40 Q.75
VESSEL 00 65
BEING R
DRAINED 170 1.5

BOTTOM OF VESSEL HIGHER
THAN TOP OF DRAIN-ALL

UQUID QUEUES
(B) LARGE DIAMETER
PIPE OR TANK LEVEL OF

TRIGGER POINT 1\

T - "
LIQuID J —— v
QUEUE ( —_—
VERTICAL N _ _ _
RANGE 6.25 ) — . -
7.75"-1,5" L 773 L — _ i DISCHARCE
. N T —

DRAIN=ALL
? LEVEL OF
BOTTCM OF RESERVOIR
INLET PORT

LIQUID QUEUE FOR VOLUME HANDLER"1

010199 VHILQ
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DISCHARGE CONTROL

The discharge on traps can generate significant thrust as liquid is expelled at high system pressure. This thrust can move the trap and deflect the
discharge piping and such movement may cause personal injury and damage to the trap such as severe stress on the nipple at the ball valve-base

connection. All traps and piping should be properly restrained from movement during automatic operation as well as during manual operation at set

up or during any maintenance.

Trap and Piping Restraint

As shown in Figure 1, an unrestrained trap with unrestrained pipe at right angles to the ball valve on a trap can cause the trap to move. If only the
trap is restrained, there will be a bending stress on the nipple due to the movement of the pipe during discharge. This is also true for discharges at
right angles up or down from the ball valve as shown in Figure 2. Piping arrangements such as these without proper trap and pipe movement re-
straints can result in trap or pipe movement that may cause personal injury or break off the nipple at the base connection causing unrestricted

venting of liquid and compressed air or gas at high system pressure.

SEVERE
STRESS

LIQUID INLET

o
——ﬁﬁ

THRUST DIRECTION

BENDING
DUE TO

THRUST DIRECTION

LEVER ARM USED
N FORMULA

FIGURE 1 RESULTING PIPE

MOVEMENT

LIQUID INLET

RESULTING PIPE
MOVEMENT

SEVERE BENDING
STRESS DUE TO
THRUST DIRECTION

LEVER ARM

THRUST
IN FORMULA DIRECTION

FIGURE 2
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DISCHARGE CONTROL (cont.)

Ideally, the discharge for the trap should be in a straight line exiting the ball valve as shown in Figure 3. This arrangement eliminates all
of the bending stresses at the nipple. For any directional change at the discharge end of the trap appropriate anchoring of the pipe is

critical to eliminate the bending stresses. Examples of this can be seen in Figure 4.

NO BENDING
STRESS FROM
THRUST DIRECTION

LIQUID INLET THRUST DIRECTION
—_— | ——————
NO RESULTING PIPE
MOVEMENT

FIGURE 3

LIQUID DISCHARGE

Adding adequately anchored
support brackets can minimize

pipe movement and resulting LIQUID INLET
bending stresses. y ;

POTENTIAL CONFIGURATION #1 PIPING SUPPORT BRACKETS

Relocating the trap to elimi-
nate changes of direction at
the discharge can minimize
pipe movement and resulting
bending stresses.

LIQUID DISCHARGE

LIQUID INLET
\

F

POTENTIAL CONFIGURATION #2

LIQUID DISCHARGE RIGID VESSEL WALL OR

Attaching the free end of the OTHER FIXED SURFAGE

discharge piping to a vessel

wall or other fixed surface can LIQUID INLET
eliminate pipe movement and

the resulting bending stresses.

o
—

POTENTIAL CONFIGURATION #3

FIGURE 4
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DISCHARGE CONTROL (cont.)

The theoretical force due to thrust can be calculat-
ed using the velocity of the exiting liquid and the
corresponding mass flow in the following equation:

F=(mxV)/gc

Where:

F = Generated thrust (lb-force)

m = Mass flow of liquid (lbm/sec)
V = Velocity of exiting liquid (ft/sec)

gc = Gravitation constant (32 ft/sec2)

Example: At a pressure of 650 PSIG, water will exit a
1/2" orifice at 310 ft/sec with a mass flow of 26.4
Ibm/sec. The generated force would be:

(310) x (26.4)/32.2 = 254 Ibf *

1. This is the theoretical thrust generated. Friction
losses and nozzle efficiency will lower this number
and are application dependent.

SECURE UNIT HOLD—DOWN
BRACKETS AT THESE LOCATIONS

When the discharge is directed at a 902 angle, the
thrust will generate a torque based on the distance
from the ball valve exit to the elbow (lever arm).
The torque generated is the distance measured in
feet multiplied by the thrust.

Example: If the flow from the example above is
directed at 902 at a distance of 3 feet from the ball

valve, the resulting torque is:

(254)x (3) = 762 ft-lbs

In addition to the forces generated by the discharge
of liquid, there is also the issue of dissipating the
flow of liquid to minimize any personal injury or
spraying/splashing of the area or other equipment.
Since the discharge is coming out at full system
pressure, the stream should be directed to a cov-
ered drain that can dissipate the velocity of the
stream yet still shield the surrounding area from
splash back.

TRAP RESTRAINT

TOP VIEW OF
BASE

UNLESS OTHERWISE NOTED *] =10
ALL DIMENSIONS ARE IN INCHES

Restraining the movement of the trap should also
be considered in addition to restraining the piping.
Figure 5 shows the trap restrained using available
Floor/Plate Mounting Hardware (Part #355100).
Also, there is 2" of female threads in each of the
coupling nuts on the trap that can be used as
shown in Figure 6 to attach the trap to a plate that
is rigidly connected.

1/2" FEMALE THREAD
AVAILABLE IN COUPLING NUT
FOR SECURING TRAP TO PLATE

5

===

FLOOR MOUNTING HARDWARE
FOR 1/2 PORTED UNITS

UNIT HOLD DOWN BRAGKETS (3)
1/2-13 x 2 BOLTS (3)
FLOOR INSERTS (3)

1/2 FLAT WASHERS (3}

1/2 NPT LIQUD
DISCHARGE
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