Yarway

Process Thermodynamic Steam Traps

mﬁmy The right trap for the right application

Whenever you're faced with a process
application, it's not enough to just select
any steam trap to solve your problem.
Instead, remember to match your
application with the correct steam trap
technology. With Yarway process
thermodynamic traps, you'll find a range
of solutions available to match almost
any application you face. But that
solution is only as valuable as your
understanding of the problem you are
trying to solve. Variables such as steam
pressure, condensate load, ambient
conditions, air venting, water hammer,
dirt, and corrosion must be carefully
considered when choosing the right trap
for the right application. Even upstream
and down stream piping design plays a
very important role in your final
selection. With Yarway, you’re not alone
in making these tough decisions. You
are supported every step of the way
with valuable programs like Yarway’s
Complete Steam Trap Sizing and
Selection software.

Series 40

Series C-250/260
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Yarway

Process Thermodynamic Steam Traps

Guidelines for Typical Process Applications

Depending on the application, a process
steam trap will probably have to handle
heavy startup loads, often followed by
smaller running loads. The trap’s
function is to drain the process
equipment and thus ensure that
effective heat transfer is achieved
(through latent heat).

A few guidelines for optimum results
include:

* Provide an adequate size process
connection from equipment;

e Locate trap below the equipment
(water runs downhill);

* Use good piping practice to ensure
that clean condensate is presented to
the trap;

¢ Include air vents and vacuum breakers
as necessary for effective equipment
operation.

Profile of a Process Application - Gravity Drainage, Shell and Tube Heat Exchanger

Tubes, coils or jackets are used with
heat exchangers, tanks or vats for
heating liquids in either batch or
continuous operation, typical of shell
and tube heaters. Equipment is
generally protected from the weather
and typically features a single coil.

Heavy startup loads, followed by smaller
running loads are to be expected, but
without the extreme swings of weather-
exposed equipment.

Adequate air venting is most important
as the equipment is often run on daily or
weekly schedules. Tendency is for total
shutdown of equipment following
completion of run or batch. Air in a
heating system significantly reduces its

efficiency. Air is a very poor conductor of
heat and air filming on pipes and heat
exchanger tubes reduces the heat
transfer rate through their metal walls.
Also, steam mixed with air contains
fewer BTUs at a given pressure than
steam alone. It is the function of a steam
trap to aid in venting air from a steam
system, but auxiliary thermostatic air
vents are often required. Open to cooler
air and closed to hotter steam they
greatly speed up the air purging
process. When frequent startups and
shutdowns are the rule, rapid air purging
is a significant factor. Yarway lever style
thermodynamic traps are often favored
for their excellent air handling
characteristics on startup.
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Profile of a Process Application - Syphon/Lift Drainage Rotary Drier (using lever traps)

In this application, continuous drying of
materials is being performed by
exposure to the heated surfaces of
rotating cylinders or drums. Commonly
used in the manufacture of felt, rubber,
textiles, paper and other sheet or fibrous
materials, including foods and slurries of
chemicals.

Rotating Cylinder Dryer

Higher start-up loads and moderate
running loads are typical. When several
dryers are in series, the first will have
the highest load while those toward the
end have progressively smaller loads.
Each dryer should be trapped
individually to prevent flooding.

Steam

(Syphon Drained)
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Syphon drainage is standard practice.
CAUTION! Condensate moving up the
syphon from the outer rim to the center
of the drum is subject to reheating and
flashing. Flashed condensate can break
the siphon (steam binding). Therefore,
steam traps must have hot discharge
and fast response with the ability to
handle flash steam by means of a small
bleed passage. Air venting capability is
an important requirement during start-
up when drums or cylinders contain
large amounts of air.



Thermodynamic traps are phase
detectors in that they can discriminate
between condensate and steam. The
working principle is simple and, with
only one moving part, these devices are
small and rugged. There are three basic
types of thermodynamic traps which
differ from one another by the
configuration of the valve they use to
open and close a port. Each is well-
adapted to a particular set of service
conditions. The main thermodynamic
feature that is desirable in process
applications is the hot-running design
and responsiveness to load changes.
Thermodynamic traps also handle air
very well, which is essential to an
efficient heat transfer rate. This requires
an understanding that steam mixed with
air contains fewer BTUs at a given
pressure than pure steam.

Variable Orifice Traps

These traps are designed for a variety of
high pressure applications found in
utility, industrial and marine service.
Typical applications include: fuel oil
heaters, air heaters, reboilers, soot
blower drains, steam separators, and
shell and tube heat exchangers.

Yarway

Process Thermodynamic Steam Traps

Why Choose a Thermodynamic Steam Trap?

The small lightweight design and broad
range of operating pressures are among
the many advantages when compared
to mechanical traps of the same
pressure rating. Yarway variable orifice
traps offer the following advantages:

* Moderate capacity

¢ Excellent air handling

* Designed to fail open

* Designed for superheat

¢ In-line renewable

e Long life materials

* Broad range of pressure class

e Integral screen

e Compact and lightweight

¢ Factory set and assembled internals
» Optional blow-off valve connection

e End connections - socketwelding
standard

e Seaworthy - shock and vibration
tested

Variable Orifice Design

Variable orifice traps differentiate between
the energy in cool condensate and flashing
condensate as well as gases. Cool
condensate opens the valve because the
pressure in the chamber above the valve is
low. The cool condensate readily drains
through the control orifice from the chamber.
Hot flashing condensate chokes the flow in
the orifice and raises the chamber pressure.
The increased chamber pressure closes the
valve. When the valve is closed, a small
amount of condensate continuously drains
through the control orifice, making the trap
responsive to changes in condensate load.

Strainer Control Orifice
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Lever Style Traps

These traps are especially suited for
outdoor service and freezing
environment, and where the equipment
has siphon or lift drainage. The built-in
control orifice prevents steam binding as
well as promoting excellent air handling.
Among the typical applications are air
blast heating coils, batch stills,
autoclaves, reboilers, rotating cylinder
dryers, and shell and tube heaters. All
Yarway lever valve traps deliver
consistent features such as:

* High capacity - replaces traps of
larger physical size

* Excellent air handling

¢ Fail-safe in the open position to help
maintain production

¢ Lever valve is only moving part
¢ Stainless steel internals

* Unaffected by corrosive condensate,
freezing, and water hammer

¢ In-line maintenance - factory matched
repair kit installed in minutes

¢ Full range operation without
adjustment

¢ High temperature discharge

Lever Style Design

On startup, air is handled through a control
orifice. Only cool condensate or a mixture of
condensate and air, will open the valve lever.
As steam temperature condensate reaches
the trap, flashing begins in the outlet orifice,
building up pressure in the chamber above the
lever. The lever closes as the chamber
pressure increases. A small "control flow"
permits quick response to inlet conditions. A
slight drop in condensate temperature, for
instance, reduces the chamber pressure,
quickly opening the lever. Lever traps are
designed for applications having large
condensate loads and where rapid discharge
of condensate is a requirement.

Upper Chamber

Control
Orifice

Inlet Valve QOutlet Orifice
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Yarway

Process Thermodynamic Steam Traps

Series C-250 and C-260 High Pressure Traps (variable orifice)

The Yarway High Pressure Integral steam separators, and shell and tube
Strainer Trap is designed with Quick heat exchangers.

Change Trim (QCT) using the proven
variable orifice (piston) internals. These
traps are designed for a variety of high
pressure applications found in utility,
industrial and marine service. Typical
applications include: fuel oil heaters, air
heaters, reboilers, soot blower drains,

The small lightweight design and broad
range of operating pressures are among
the many advantages when compared
to mechanical traps of the same
pressure rating. In addition, the QCT
design is renewable in-line with factory
set and assembled internals.

Condensate Capacity Near Steam Temperature (for steam trap sizing) Back Pressure Ratings

Back pressure to 25% as factory set; (to
Steam Trap Inlet Pressure, bar 55% with removal of split washer, based
on absolute pressure, C-250 only).
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Yarway

Process Thermodynamic Steam Traps

Dimensions and Weights

Size Dimensions, in. [mm] Weight

Series in. [mm] A B (o D E G H Ib. (kg)
C-250 1 [25] 111/2 [292] 5 [127] 5 [127] 71/2 [190] 41/8 [105] 1.335 [34] /2 [15] 39 (18)
11/2 [40] 111/2 [292] 5 [127] 5 [127] 71/2 [190] 41/g [105] 1.915 [48] /2 [15] 39 (18)

1 [25] 145/8 [365] 51/2 [140] 51/g [130] 71/2 [190] 51/4 [133] 1.335 [34] 1/2 [15] 62 (28)

C-260 11/2 [40] 143/8 [365] 51/2 [140] 51/8 [130] 71/2 [190] 51/4 [133] 1.915 [48] 1/2 [15] 62 (28)
2  [50] 145/8 [365] 51/2 [140] 51/g [130] 71/2 [190] 51/4 [133] 2.406 [61] 5/8 [16] 62 (28)

Materials and Specifications

ltem Part Material
1 Body Cast Chrome Moly ASTM A-217 Gr. WC6 .15 Max C (Body)
2 Trap Bonnet Cast Chrome Moly ASTM A-217 Gr. WC6 .15 Max C (Body)
3 Strainer Bonnet Cast Chrome Moly ASTM A-217 Gr. WC6 .15 Max C (Body)
417 Lock Nut Stainless Steel AISI Series 400
57 Control Cylinder Stainless Steel AISI Series 400 Mod
67  Control Cylinder Adapter Stainless Steel AISI Series 400
71 Seat Steel AISI Series 400 Heat Treated
87  Valve Piece Stainless Steel AISI Series 400 Heat Treated
97  Lock Pin Brass (C-250), Monel® (C-260)
107  Screen Stainless Steel AISI Series 300 (0.020" Perf.)
117 Bonnet Gasket (Trap) Inconel® Spiral Wound Non-Asbestos
127  Seat Gasket Inconel® Spiral Wound Non-Asbestos
13 Bonnet Gasket (Strainer) Inconel® Spiral Wound Non-Asbestos
14 Stud (Trap Bonnet) Steel ASTM A-193 B-16
_ 15 Nut (Trap Bonnet) Steel ASTM A-194 Gr. 7
1. Supplied in a renewal kit 16 Stud (Strainer Bonnet) Steel ASTM A-193 B-16
. 17 Nut (Strainer Bonnet) Steel ASTM A-194 Gr. 7
2. Monel® and Inconel® are registered _
trademarks of Special Metals Corporation. 187  Split Washer Brass (C-250 only)
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Yarway

Process Thermodynamic Steam Traps

Series 40/40D Lever Valve Traps

The Series 40/40D is designed for use How to Specify, Order and Install
in industrial process applications for Typical Specification - The trap shall
pressures up to 600 psi and condensate be thermodynamic lever valve type
loads to 80,000 Ib/hr. requiring neither bucket, float, bellows,

nor bimetallic element, with stainless

Applicable Codes and Standards steel internals and chrome moly body

Pressure ratings per ANSI/FCI-69-1. and bonnet.

Performance testing per ANSI/ASME . ) . )

PTC-39.1. End connections per ANSI Ordering - Specify trap size and series.

B1.20.1. for threaded ends, per ANSI Threaded end connections are

B16.11 for socketwelding ends, and per standard; socketwelding or flanged ends

ANSI B16.5 for flanged ends. are available. Repair kits are supplied
as sets of matched parts (lever valve,

How To Size seat, gaskets). Order by size and

Required Steam Trap Flow Rate = series.

Maximum expected condensate load Installation - Install trap bonnet up in a

(Ib/hr) x Safety Load Factor. A Safety horizontal position. Pitch lines to and

Load Factor of 2-4 is usually from trap for gravity drainage.

recommended. Then select a trap from
the condensate capacity chart. Do not
size based on end connection.

Condensate Capacity (for steam trap sizing)

Steam Trap Inlet Pressure, bar
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Steam Trap Inlet Pressure, psi

Ratings (Design: FCI Class 600)

Pressure Maximum
Size Range, Temperature,

Series in [DN] psi [bar] °F [°C] Back Pressure
40D /2 and 3/4 2 to 600 750° Operates against back
[15 and 20] [0.14 to 42] [400°] pressure at trap outlet
40D 1 5 to 600 750° up to 40% of pressure
[25] [0.34 to 42] [400°] at trap inlet. Based on

11/2,2, 3 20 to 600 750° absolute pressure when
40 [40,50,80] [1.38 t0 42] [400°] trap is discharging.
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Yarway

Process Thermodynamic Steam Traps

Dimensions and Weights

Trap Size Dimensions, in., [mm] Weight,
Series [DN] A B C D E Ib., (kg)
40D /2 31/s 23/16 19/16 2 13/16 hex. 2
[15] [79] [56] [40] [51] [48] (0.91)
40D 3/a 4 213/16 21/16 25/8 11/2 hex. 33/4
[20] [102] [71] [52] [67] [38] (1.71)
40D 1 5 3916 211/16 31/2 13/4 hex. 8
[25] [127] [90] [68] [89] [44] (3.6)
40 11/2 7 47/8 3916 43/8 25/g diam. 14
[40] [178] [124] [90] [111] [67] (6.4)
40 2 75/8 57/8 45/16 51/8 31/8 diam. 22
[50] [194] [149] [110] [130] [79] (10.0)
40 3 105/8 83/16 61/16 73/8 45/g diam. 65
[80] [270] [213] [154] [187] [117] (29.5)

. ' Parts and Materials - Series 40D
Series 40D

Item Part Material
1 Body Forged Cr-Moly Steel ASTM A182 F22
21 Bonnet Forged Cr-Moly Steel ASTM A182 F11
37 Lever Valve Stainless Steel Type 410, Heat Treated
41 Seat Stainless Steel Type 410, Heat Treated
51 Inlet Valve Stainless Steel Type 410, Heat Treated
67 Bonnet Gasket Monel®
71 Body Gasket Monel®
871 Outlet Port Gasket (1" size only) Monel®
9 Cap Screw Alloy Steel Heat Treated

10 Nameplate Stainless Steel

11 Drive Screw Stainless Steel

121 Inlet Valve Rivet Stainless Steel Type 410

13 Spring Pin Stainless Steel Type 303

Series 40

Item Part Material
1 Body Cast Cr-Moly Steel ASTM A182-F22 (size 11/2" and 2") A217-WC9 (size 3")
2 Bonnet Cast Cr-Moly Steel ASTM A182-F11 (size 11/2" and 2") A217-WC6 (size 3")
37 Lever Valve Stainless Steel Type 410
41 Seat Stainless Steel Type 410, Heat Treated
51 Inlet Valve Stainless Steel Type 410, Heat Treated
67 Outlet Valve Stainless Steel Type 410, Heat Treated
71 Body Gasket Stainless Steel Spiral Wound (Non-Asbestos)
87 Bonnet Gasket Stainless Steel Spiral Wound (Non-Asbestos)
97 Outlet Port Gasket Stainless Steel Spiral Wound (Non-Asbestos)
10 Outlet Port Bushing Stainless Steel Type 304
11 Cap Screw Alloy Steel Heat Treated
12 Drive Screw Stainless Steel
13 Nameplate Stainless Steel

1. Denotes available repair kit.
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Tyco Flow Control (TFC) provides the information herein in good faith but makes no representation as to its comprehensiveness or accuracy. This data sheet is intended only as a guide to TFC products and services.
Individuals using this data sheet must exercise their independent judgment in evaluating product selection and determining product appropriateness for their particular purpose and system requirements. TFC MAKES
NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT(S) TO WHICH THE INFORMATION REFERS. ACCORDINGLY, TFC WILL NOT BE RESPONSIBLE FOR DAMAGES (OF ANY KIND OR
NATURE, INCLUDING INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES) RESULTING FROM THE USE OF OR RELIANCE UPON THIS INFORMATION. Patents and Patents Pending in the U.S. and
foreign countries. Tyco reserves the right to change product designs and specifications without notice.
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