Steam Z 1s a condensate discharge

system developed with a completely

new approach. Equipped with only an

open orifice, it 1s free from mechanical

failures and troublesome maintenance
works, which cannot be avoided with
conventional steam traps. By offering

better heat transfer, 1t contributes not

only to energy saving but also to the _ _
Suitable for pressure higher than 2.5Mpa.G

improvement of productivity. (25kg/em?2)
Steam Z has been adopted in various
industries, such as steel, chemical, pulp,

textile and food processing. It offers huge

advantages especially for applications

with steam pressure of more than
3MPa.@G, differential pressure of less than

0.1MPa.and condensate flow rates of

more than 5 ton/h.

Suitable for middle to low pressure of less than
1.6MPa.G (16kg/cm2.G)

Manufactured by 32 Engineering CO., LTD
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1. What is Steam Z.?

Steam Z 1s a steam trap developed with a completely new approach, based upon the characteristics of
an orifice.

An orifice, an open circular hole, has such characteristics that when steam (vapor phase) and
condensate (liquid phase) flow mixed together through it, the steam flow rate i1s much lower than the
condensate flow rate. With the application of these characteristics, Steam Z 1s designed in a very
simple and compact structure without any moving parts. As it does not have any moving parts, Steam
7 does not suffer from mechanical failures, which are typical of conventional steam traps. With an
orifice of the appropriate size, selected on the basis of the maximum condensate flow rate of a steam
system or of steam pipes, Steam Z works without steam leakage, even when the condensate flow rate
fluctuates.

Advantages:

The advantages of Steam Z are as follows.

1) As it has no moving parts and evacuates condensate continuously with a permanently open orifice,
Steam Z has a semi-permanent life time, free from mechanical trouble.

2) Steam 7 maintains its initial performance with very little maintenance work.
3) As it has little steam leakage and does not suffer from blow-through breakdowns, Steam Z saves
energy. The reduction of fuel and CO2 generation contributes to the prevention of the global

warming.

4) There are no restrictions for the mounting position except for the condensate flow direction. Steam
7 can be installed vertically, horizontally or in an inclined position. It can be installed even upwards.

5) With its small dimensions and light weight, Steam Z can be installed very easily with the minimum
of labor and tools, which contributes to cost saving.

6) As Steam Z evacuates condensate continuously, it improves the heat transfer and the productivity.
It keeps the system free from water hammers.

7) As Steam Z has a straight passageway of condensate, there 1s no trouble due to air or steam
accumulation.

8) Steam Z responds quickly to load variations, allowing a precise temperature control.

9) Steam Z can be used for applications with big quantities of condensate, very high steam pressure or
very low differential pressure, for which conventional steam trap cannot be used.

For example;

(1) 10MPa (100kg/cm?2) or higher inlet pressure with 1 ton/h or more of condensate
(2) 80 ton/h or more of condensate

(3) 0.002MPa (0.02kg/cm?2) or smaller differential pressure

There are no limits for (1) and (2).
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Disadvantages;

The disadvantages of Steam Z are as follows.

1) For the design of Steam Z, it is necessary to have more accurate data than for the conventional
steam traps. It 1s required to have at least the maximum condensate flow rate and the differential
pressure between the inlet and the outlet.

2) As Steam Z evacuates condensate directly into the piping, there is a risk of erosion, especially with
big quantities of condensate. In order to reduce this risk, it is recommended to have a straight line ten
times the piping diameter at the exit of Steam Z. If such is impossible, it is recommended to use a
stainless steel pipe up to the first elbow. However, as the mounting position of Steam 7 is free, it 1s
often not difficult to have a straight line of the necessary length.

2. Condensate evacuation through Steam Z

Steam has more difficulties to flow through an orifice than condensate. The design of Steam Z 1s
based on such characteristics of an orifice.

The theoretical amount of fluid flowing through an orifice depends on such factors as the kind of fluid,
the diameter of the orifice and the differential pressure between the inlet and the outlet of the orifice.
This amount can usually be calculated by a well-known formula.

For example, when 100% (pure) condensate flows through a 5mm diameter orifice with a differential
pressure of 0.1MPa (1 kg/cm2), the theoretical flow rate is 590kg/h. On the other hand, when the fluid
consists of 100% steam, the theoretical flow rate of steam 1s only 22kg/h. This means that the flow
rate of steam 1s only 3.7% of that of condensate.

When the 50%/50% mixture of condensate and steam flows through this same orifice under the same
conditions, the condensate flow rate is 295kg/h and the steam flow rate is only 1kg/h or less. So,
under these conditions, the steam leakage 1s much smaller than that of a conventional steam trap, even
maintained correctly.

When condensate and steam flow together, the steam flow rate 1s limited because of the following
reasons.

1) The steam flows more than 30 times faster than condensate. Therefore, the friction between the
steam and condensate produces waves, like the sea produces waves under a strong wind, and these
waves seal the orifice. When these waves subside and do not occupy completely the orifice, they let
go steam through the orifice. In this way, slow moving condensate blocks high speed flowing steam
from passing through the orifice.

The relation between the condensate flow rate and the steam flow rate depends on condensate loads,
pressure conditions, orifice types and diameters. We have developed multi-stage types, multi-orifice
types (Lotus Z) to ensure excellent performances especially in terms of energy saving. We have
continuously improved the orifice design on the basis of field experience, so we are convinced that
Steam Z will provide you with the utmost satisfaction under various operating conditions compared
with the conventional steam traps.

3. Different Tvypes (and Models) of Steam Z

Different types (and models) of Steam Z are available to cope with various operating conditions.
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Steam Z: Models of Standard Tvpe

These models are designed with screw connections. They are suitable for applications with operating
pressure of less than 1.0MPa.G. There are 30 models available in nominal diameters of 1/2", 3/4" and
1" with different condensate evacuation capacities. For condensate evacuation capacities, please refer
to Page 4 and 5.

Models with 1/2" screw connections (Z-1 to Z-13)

As they are equipped with a relatively small orifice, to avoid clogging, these models are supplied as a
set with a special Y-strainer and a special ball valve. The ball valve can be used to eliminate
condensate from the system to prevent freezing under a cold climate or to clean the strainer.

Connections: 1/2" screw connections

Maximum operating pressure: 1.6MPa.G (16ke/cm3.G)
Maximum operating temperature: 220°C

Body material: SUS303

Internal material: SUS304

Y-strainer material: FC200 (stainless as option)

Ball valve material: C3771BE (stainless as option)

Fi0me

Orifices Orifice
Z-3t0 Z-13

s _
A

Models with 3/4" screw connections (Z-2A to Z-0H)
As they are equipped with a relatively big orifice, these models are supplied without a strainer or a
ball valve. (We can supply strainers and ball valves as options.)
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Table of condensate evacuation capacities of different models of Steam 7
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Table of condensate evacuation capacities of different models of Steam 7
(For pressure of less than 1 kg/cm2)
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Steam Z: Models of P Tvpe

Equipped with screw connections, these models are suitable for applications with operating pressure
of 1.5 to 2.5MPa.G (15 to 25kg/cm2.G) and with a condensate flow rate of 10 to 300kg/h. These
models are 1deal for condensate elimination from steam pipes.

The body is machined from a hexagonal stainless steel bar. It can integrate 4 orifices and a built-in
strainer in its structure. Depending upon the operating conditions, the condensate evacuation capacity
1s adjusted by the diameter and number of orifices. All the components are in stainless steel. As with
the standard type, flange connections can be supplied as options.

Connections: 1/2" screw connections

Maximum operating pressure: 2.5MPa.G (25ke/ecm?2.G)
Maximum operating temperature: 260°C

Body material: SUS304

Internal material: SUS316

Bectional view of P type External view of P type
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Steam Z: Models of LP Tvpe

Designed with screw connections, the maximum operating pressure of models of P Type is limited to
2.5MPa.G (25 kg/em2.G). The models of LP Type can be used for a higher pressure range or when it
1s not acceptable to use a screw connection for primary side (inlet). As the inlet side 1s directly
exposed to high pressure, a lap flange (loose flange) 1s adopted for the inlet side. RF, RTJ or serration
can be selected for flange joint face. The flange diameters of 1/2", 3/3" and 1" are available with a
pressure rating from 150 to 2500 LB. (The flanges can also be manufactured under different
standards.) As it 1s exposed only to low pressure, the secondary side (outlet side) 1s usually connected
with a screw connection (1/2"). A flange connection is also available.

The body is machined from a stainless steel bar, and the internal structure is the same as P Type.
These models are most suitable for condensate elimination for high pressure steam pipes. They are
less costly and more durable than the conventional steam traps, especially in case of pressure higher
than 600 LB.

Comnection (inlet): 1/2". 3/4" or 1" flange
Comnections (outlet): 1/2" screw connection
Maximum operating pressure: 20MPa.G (200g/cm?2.G)
Maximum operating temperature: 500°C

Body material: SUS304

Internal material: SUS316

Bectional view of LP type External view of P type



Steam Z: F Type

These models are most suitable for high pressure applications with a relatively big condensate flow
rate, and where screw connections are not acceptable. Machined from a stainless steel rod or a forged
block, they don't have any welded parts. The orifice system has a structure that can integrate a single
orifice or multi-stage orifices in a series. Depending upon the operating conditions, the material, the
flange standards and the size and orifice system can be selected.
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Examples of typical applications

Operating pressure Condensate flow rate  Usage
18.3 MPa (183kg/cm?2) 10 to 30kg/h Steam pipe in a thermal power station
11.5 MPa (115kg/cm?2) 15,000kg/h Ethylene manufacturing process



Lotus Z (for large capacity applications)

Lotus 7 1s most suitable for applications with large quantities of condensate or with very small
differential pressure, such as big heat exchangers, reboilers, air heaters and evaporators.

Machined from a stainless rod or a forged block, Lotus Z does not have any welded parts. The orifice
system has a structure integrating several orifice holes bored in a single stainless steel plate.
Depending upon the operating conditions, we can design and mamufacture a Lotus Z with an optimum
number of orifices, orifice diameter and orifice arrangement.
As Lotus Z 1s compact, light and simple in its construction compared with a conventional steam trap,
the piping design work can be easier and also the cost for piping and thermal insulation work can be

considerably reduced.

PR

Examples of typical applications
Condensate flow rate Flanges
0.72MPa (7.2kg/cm2) 65 ton/h
0.62MPa (6.2kg/cm2) 45 ton//h
0.01MPa (0.1kg/cm2) 2 ton//h

Operating pressure

300LB-5B
150LB-4B
150LB-2B
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Usage

Ethylene manufacturing process
Glycol manufacturing process
Benzene manufacturing process



Zetron

Zetron is developed for tracing applications with relatively small quantities of condensate. It has a
built-in filter and can be equipped with two to four-stage orifice structure, depending upon the
condensate flow rate and operating pressure.

Connections: 1/4" screw connections

Maximum operating pressure: 0.7MPa.G (7kg/cm?2.G)
Maximum operating temperature: 180°C

Body material: Nickel plated brass

Internal material: SUS304
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For inquiries, please contact:

Z Engineering CO,.LTD. in Japan
Tel. +81(3)3658-2250

Fax +81(3)3658-0765

Or

INTECO, European Distributor in France
Tel. +33(4)7824-1881
Fax +33(4)8810-0555

http://www.steam-z.com
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